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the best components available to rigorous performance and reliability tests. The result 


FAST 8X CD-ROM — 


166 MHz PENTIUM® 
PROCESSOR UPGRADEABLE ... 


32МВ ULTRA-FAST EDO RAM HH 
UPGRADEABLE ТО 128MB- К 7 5: En 


HIGH SPEEDSDKB о 
PIPELINE BURST CACHE 


EIDEORFASTSCSK2 007 
HARD DRIVE 


FULL-LENGTH SLOTS 
ACCESSIBLE 


MASSIVE EXPANSION BAYS 


ДМВ EDO HIGH RESOLUTION ~ | 
3D VIDEO ADAPTER W/MPEG ~“ | 


MOST ADVANCED | 
INTEL 82430HX CHIPSET 


16-BIT STEREO o TOOL-FREE CHASSIS  МЅ WINDOWS® 95 & 
SOUND AND SPEAKERS W/SECURITY FEATURES М5 OFFICE INSTALLED 


E HAPPEN TO MAKE THEM. 


liability, you really have to look inside. Micron focuses on superior engineering, from picking 
s outstanding performance you can count on. Microns first-tier reliability status proves it. 


RELIABILITY RANKINGS 


IST TIER 
APPLE COMPAQ Li: DIGITAL rackaro 


2ND TIER 
DELL 


3RD TIER 


1 а | ACER іш z vei eg жм a^ “ jani 1771 дк 
» j — 
- | Ls Source: PC World Reliobility & Service Monitor, May 20 - November 20, 1995 
= г ! 


Micron Power Warranty & Support 


* 5-year limited warranty on microprocessor and main memory 

* 3-year limited parts-only system warranty 

* |-,2 or 3-year optional on-site service agreement for Micron desktop systems 
* 30 days of free Micron-supplied software support for Micron desktop systems 
* 30-day money-back policy 

* 24-hour technical support 


The foregoing a gutyect ю and qualthod Бу Micron’s pandard Итле waursmes and terms and congitons 01 њаје 
Terms and condibors of sale ту vary for фресте Comigurations Сари of fhe іштей warrantins may be otai 
on ow Web site or by calbng Micron 


Designed for 


427 не! 
Mal in e 
a inside 
Microsoft® я | 
Windows'95 pentium 


MICRON 


ELECTRONICS, INC. 


EDITORS’ CHOICE AWARDS > 
MILLENNIA” P166 & P133 800-362-7306 


http://www.mei.micron.com 


MILLENNIA" P166 


e Intel 166MHz Pentium® processor 

e 512KB pipeline burst cache, flash BIOS 
e 8X EIDE CD-ROM drive, 3.5” floppy drive 
e 16-51 stereo sound & speakers 


Designed for 


es РРрР Microsoft® 
© Tool-free minitower or desktop Windows'95 
® Microsoft? Mouse, 104-key keyboard 
© Microsoft Windows® 95 CD & MS® Plus! CD 


# ө 5-vear/3-year Micron Power™ warranty 


DO RAM • 1.268 EIDE hard drive 
» 15" Micron 15FGx, .28dp (13.7" display) | 7 7 
© Microsoft Works 95 CD Bus. lease °68 Ито. 

iB E AM e 2.168 НОЕ hard drive 64 
e 15" Micron 15FGx, 28dp (13.7" display) 72. | 
© Micrasoft Office Pra 95 & Bookshelf? 95 CDs Bus lose 82 /mo. 
AMB EDO RAM • 3.168 EIDE hard drive 66 

e 17" Micron 17FGx, .26dp (15.8" display) 
e Microsoft Office Pro 95 & Bookshelf 95 CDs 


Bus lease 5107 /mo. 


With 133MHz Pentium processor 
With 200MHz Pentium processor 


MILLENNIA” P200 PLUS 


e Intel 200MHz Pentium processor 
© 512KB pipeline burst cache, flash BIOS 
e PCI 32-bit Ultra SCS! Fast-20 controller 
e 8X SCSI CD-ROM drive, 3.5” floppy drive 
© lé bif stereo sound $ specs ! 
e Tool тей minitower or desktop pentium 
® Microsoft Mouse, 104-key keyboard 
© Microsoft Windows 95 CD & MS Plus! CD 
f m 3-year Micron Power warranty 


МВ EDO RAM • 1GB Fast SCSI-2 hard drive 
° 15” Micron 15F6x, .28dp (13.7" display) 
© Microsoft Works 95 CD 


| EDO RAM • 268 Fast SCSI-2 hard drive 
© ep" тым 15F6x, .28dp (13.7" display) 
© Microsoft Office Pro 95 & Bookshelf 95 CDs 


Bus. lease °85 Ито. 


Bus. lease :109/то. 


B EDO RAM • 468 Fost SCSI-2 hard drive SA A 
© 17" ion V7 F6x, .26dp (15.8" display) С РА У 
© Microsoft Office Pro 95 & Bookshelf 95 CDs Bus lease 3145 Ab, 


With 166MHz Pentium processor ............................... subtract *100 


The Micron Millennia TransPort gives you no-compromise multimedia computing, 
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The new Windows NT® Workstation 4.0 operating system 
has been designed to be the most powerful desktop oper- 
ating system. And because all that power is controlled 

by the Windows® 95 interface, it’s much easier to use. 

The total 32-bit power of Windows NT Workstation means 
reliability, security, and easy access to the Internet and 
intranet. It’s reliable because all applications run in their own 
memory space — so that new game beta won't crash last 
week's work. It's secure because integrated features 


let you lock your system all the way down to the file level, 
SO you can count on applications and data being safe. 
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It's Internet-ready because it's loaded with built-in features 
like TCP/IP, the Microsoft Internet Explorer browser, and 
integrated Peer Web Services, which lets you create a small 
intranet for your workgroup. And because it's all controlled 
by the Windows 95 interface, you can customize your system 
to work and look however you like. So does all this mean 
Windows 95 is history? Absolutely not. Windows 95 may still 
be your best choice, depending on your existing hardware and 
applications. We suggest you dive headfirst into our Web site 
to compare and contrast operating systems to see which 
32-bit desktop is best for you. 


Microsoft 


www.microsoft.com/ntworkstation/ 
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NT in Real Time 


By Rick Greban 
Embedded-systems 
developers can now add 
Windows NT to their 


ou: low-cost 3-D graphics. But | 
, 5 pn | list of real-time OSes. E 
first, some technical difficulties. ы 


CDs for the Gigabyte Era 


By Тот В. Halfhill 


Wanted: New Software 19 

4 BYTE readers write about new Thanks to DVD technology, 
By Mark Schlack server architectures, Windows next-generation optical discs 
HTML converters for five- NT issues, MMX program- will hold 25 times more data 


year-old applications: Is this 
the best we can hope for? 


Tech-Support Software 


New Face of Security 


4 BYTE OCTOBER 1996 


ming, and “free PCs." 


Aerial Telecommuting 3 


The Next Internet 
File System 


Dirt-Cheap Color Printers 36 
Unix Survey 


Network Cameras 
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STATE OF THE ART 


How to Tame Big Networks 


By Edmund Х. DeJesus 
It’s easier when you use 
intelligent design, simulation, 
and maintenance tools. 


Design and Conquer 


By Nathan J. Muller 

Intelligent tools can validate 
your network design and gauge 
its performance before you buy 
a single piece of equipment. 


Building the Model Network 


By Charles D. Knutson 
Modeling and simulation 
provide a cure for pain. 


See the Big Picture 
By Tim Wilson 


Software that helps 
manage mega-size networks. 
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Notes Opens Up to the Web 
49 

By Steve Gillmor 

Lotus Domino delivers Notes 

databases to Web clients and 

powerful tools to Notes 

developers. 


X Terminal + Browser + 


Java = Web PC 
50 
By Peter Wayner 


HDS's @workStation is а low- 
cost box for Web access, Java 
applets, and Windows. 


Road-Show Romance 


55 
By G. Armour Van Horn 
Proxima's Desktop Projector 
4100Z sets a new standard for 
direct digital projection. 


Alpha Learns to Do Windows 
56 

By Selinda Chiquoine 

Digital’s clever technology lets 

you run 32-bit x86 code on an 

Alpha machine. 
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LAB REPORT. HARDWARE 


19 Pentium Portables 
Do Multimedia 
114 
By Maggi Bender, Jim Kane, 
and John McDonough 
The current crop of Pentium 
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Web Surveys 

133 
By Jon Udell 
With properly designed forms, 
the Web becomes a valuable 
resource for data collection. 
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Net Saviors 

145 
By Steven J. Vaughan-Nichols 
Two backup products take very 
different approaches to saving 
network data. 
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OPERATING SYSTEMS 
Windows 95: Aiding 
the Disabled 

59 
By Joseph J. Lazzaro 
Computer users with disabili- 
ties need support from their 
OS to accomplish tasks 
independently. 


NETWORKS 
The Backbone of the Web 

63 
By William Stallings 
HTTP 1.1 is a much-needed 
standard for the growing Inter- 
net. Here’s what it does and 
how it works. 


CPUs 
The Server's Helper 

67 
By Tom Thompson 
Intel’s new 1960 RP intelligent 
VO processor simplifies a 
server’s architecture while 
also improving performance. 


PROGRAMMING 
Make Access and the Web 
Work Together 

71 
By Rick Dobson 
How to use Microsoft Access 
and ODBC drivers to produce 
interactive Web pages and 
on-line databases. 


notebooks are expensive, but 
testing shows they’re worth it. 
LAB REPORT: SOFTWARE 
Running on NT 

126 
By Robert L. Hummel 
NT 4.0’s Win 95 interface and 
leading-edge connectivity 
features make for a valuable 
upgrade—but beware those 
nasty installation glitches. 
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Enterprise Visual Basic? 
Almost... 

149 
By Volker Weber and Hans- 
Jochen Schmitt 
ComUnity OT Framework, 
Siemens Nixdorf’s software 
for augmenting Visual Basic 
with business logic and 
client/server tools, falls short 
of its goal. 


Ibi. credit limit #9 


% Properties 


А C++ Tool That Cures VB 
Envy 

153 
By Rick Grehan 
Drag-and-drop C+ + 
programming doesn’t get any 
better than Powersoft’s slick 
Орпта+ +. 


Notebook Under 
Construction 
154 


By Dave Rowell 

You can reconfigure Compaq’s 
Armada from a 5-pound 
notebook to a full-featured 
multimedia machine. 


CHAOS MANOR 


Of Zip and Spam and NT 4.0 
157 

By Jerry Pournelle 

Jerry finds uses that go beyond 

backup for lomega’s Zip drives 

and takes a first look at the 

Windows NT 4.0 beta version 

on a dual-processor machine. 


WHAT'S NEW 


208 
A preview of Matrox’s Mys- 
tique PCI graphics board, plus а 
look at Microsoft’s Outlook 97. 


CODE TALK 


Beyond the Bouncing Heads 
216 

By Rick Grehan 

Rogue Wave’s ЈЕастогу can get 

you started building Java 

applications quickly. 
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Color ink-jet printers get 
better, and so do their prices. 
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Proxima’s projector lets you 
leave your notebook home. 
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Windows 
We check out Digital’s transla- 
tor for running 32-bit x86 
programs on Alpha boxes. 
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Built-in features assist users 
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Windows NT 4.0 beta up and 
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machine—almost painlessly. 
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Mail meets PIM: Microsoft’s 
Outlook 97 may be the next 
step in the evolution of e-mail. 
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Network Storage Solutions Ranging from 
40 Gigabytes to 2.5 Terabytes 
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Pinnacle’s Optical Library 

Systems offer an ideal в 
solution for archiving and 

retrieving databases, data 
warehousing and image 

storage applications with 

a media shelf-life up to 

100 years. 


Compatibility 


Pinnacle Micro has developed 
relationships with the leading 
software manufacturers to 
ensure compatibility and long "=— 
term customer satisfaction. 

Whether you are running 

UNIX, Novell Netware, 

Windows NT, Sun Solaris, HP 

UX or IRIX, we have a solution 

for you. 


_Rewritability P 


Each optical library system features Pinnacle's 
award-winning Vertex 2.6 GB rewritable optical 
drive, the fastest in the industry. This system 
provides random access to information, allowing 
users to rewrite data millions of times. 


The Pinnacle Micro logo is a registered trademark of Pinnacle Micro inc. All other trademarks are trademarks of their respective owners. 


Networkability 


а Users can access large amounts 
of data from across a network 
with performance near that of 

a local system disk. System 
Administrators can save time 

by automating jobs such as 

unattended backup and 

restore processes that typically 

require human intervention 

after hours. 


Expandability 


m di Pinnacle's systems provide 
mass amounts of on-line 


data. Fill up your disks, 
remove and archive, then 
replace with new media for 
endless storage capacity. 


| Availability 


Pinnacle Optical Library 

Systems are now available 

worldwide with a variety 

of service contracts to meet 

your needs. To receive a 

free copy of our Guide to Optical 

Library Systems or to speak 
to our storage experts call: 


800-553-7070 


PININACLE ОК ~ 


OPTICAL STORAGE COMPANY 


Tel: 714-789-3000 • Fax: 714-789-3150 • http://www.pinnaclemicro.com 
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FX STANDARD FEATURES 


e 3.5" 1.44MB DISKETTE DRIVE 9 ONE TYPE It & ONE TYPE ||| 
MODULE 


6X CD-ROM MODULE ВЫ 

• 6Х CD- • INTEGRATED DUAL-BUTTON 

• 7.1 POUNDS (WITH Р00) POINTING STICK, OPTIONAL 

e 32-BIT LOCAL-BUS VIDEO * PARALLEL, SERIAL, PS/2, 

• 16-BIT SOUNDBLASTER INFRARED AND GAME 
STEREO SOUND PORTS 

e 1MB VIDEO RAM • EXTENDABLE 1-YEAR 


® 256K SYNCBURST CACHE LIMITED WARRANTY 


3399 | *3599 


FX 120МН2 FX 133MHZ 
е 120MHZ INTEL® PENTIUM® | e 133MHZ INTEL® PENTIUM? 
PROCESSOR, POWER PROCESSOR, POWER 
SAVING NOTEBOOK CHIP SAVING NOTEBOOK CHIP 
° 16MB EDO RAM • 16MB EDO RAM 


e 1GB REMOVABLE HARD DRIVE | е 168 REMOVABLE HARD DRIVE 

• 28,8 SEND/RECEIVE FAX/DATA | e 28.8 SEND/RECEIVE FAX/DATA 
MODEM MODEM 

e 11.3" TFT АСТМЕ MATRIX — | 11.3° TFT ACTIVE MATRIX 
DISPLAY DISPLAY 


Circle 601 on inquiry Card. 


12.1" TFT 
2GB HDD 


28.8 FAX 
MODEM 


133MHz PENTIUM" CHIP 
6X CD-ROM MODULE 


12-CELL 52WATT SMART 
LITHIUM ION BATTERY 


4399 


WinBook Ax 


IT’S ALL IN THE FX! 


The modular bay gives you great flexibility. 
Swap modules to meet your immediate comput- 
ing needs: a 6X CD-ROM module makes your 
FX multimedia-ready; use your floppy disk 
drive module to load programs or store files; or 
use an optional 8-се lithium ion battery mod- 
ule to keep your FX running hours longer. 


(о) 6X CD-ROM 


or 
3.5" Floppy 
Disk Drive 


or 
2nd 8-cell 
Lithium 
[ D Ion Battery 
(option) 
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"IQ/Objects — A breakthrough tech- 
nology for query and reporting tools." 
Aberdeen Group 


i "IQ Software has brought the power of 
а to mainstream business intelli- 
сепсе." 
Patricia Seybold Group | 


"IQ/Vision is an extremely powerful and 
easy to use OLAP tool that shines with 
complex data." 


Information Week Labs 
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eports current. Simply tell IQ/LiveWeb the 
à - schedule. That's it. IO/LiveWeb automatically 


\ executes your requests, refreshing the infor- 


mation and publishing it to your intranet. 
/ , Special Offer! For a limited time, down- 
load a fully operational copy of IQ/LiveWeb, 


valued from $4,000 to $20,000, absolutely 800-458-0386 | 
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free. See http://www.iqsc.com for details. 


Start the sparks flying! Contact us today for details on our 
industrial-strength tools. 
http:/www.iqsc.com 
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Wanted: New Software 


Today’s shrink-wrapped applications are 
the last place you'll find innovation. 


he search for the killer desk- 
Т top app is dead, judging from 

the dearth of anything real- 
ly interesting outside of the 
graphic arts/multimedia and geograph- 
ic-information markets. Amidst a gold- 
enera of OSes, server software, Web stuff, 
and development tools, the best you can 
say about most desktop apps is that they 
are easier to install now that they come 
on CD-ROMs instead of floppies. 

Too harsh? What was the last new cli- 
ent application authored by Microsoft? 
Icome up with Access, in 1992, and even 
it wasn’t totally homegrown in Redmond. 
This year’s FrontPage was acquired in 
full, although it has since been seriously 
reworked. Lotus’s now-defunct Improv 
came out for Next in 1990 and for Win- 
dows in 1993. Apart from these few, all 
we've seen are continuing improvements 
(albeit not unappreciated ones) to exist- 
ing suites, accompanied by feature bloat. 

“Who cares?,” ask the Webmeisters. 
“With Hypertext Markup Language 
[HTML], Java, a browser, and plug-ins, 
shrink-wrapped software is a dinosaur.” 

The Web is a powerful tool, and it real- 
ly has changed everything. The ferment 
in Web tools and server applications will 
obviously produce profound innova- 
tions—probably even one of those leg- 
endary paradigm shifts. 

But I’m not buying into the idea that 
server apps will completely replace desk- 
top apps in this decade. The bandwidth 
and network reliability are just not there. 
And ultimately, whether software ven- 
dors write applications in giant hunks 
of C++ code and deliver them on CD- 
ROMs—or write them in small pieces of 
Java code and wire them to us—apps will 
still need to be more innovative. 

Nor will custom development replace 
packaged software, even if the most opti- 
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mistic scenarios about programmer pro- 
ductivity and code reuse come true. No 
company has the time or money to be its 
own sole source of software. 

The greatest innovation in comput- 
ing since the invention of the micropro- 
cessor has been shrink-wrapped software. 
The ability of computer professionals to 
deliver fast, inexpensive solutions will, 
for the foreseeable future, depend on the 
weaving together of custom and shrink- 
wrapped server and client applications. 

My hope is that the industry will do 
something more than just add HTML con- 
verters to five-year-old apps. For exam- 
ple, seven years after Hewlett-Packard 
unveiled its ultimately unsuccessful New- 
Wave shell for Windows, I' m still waiting 
for easy-to-use but powerful agents. 

Want thankful users? Give them soft- 
ware that automates the repetitive yet 


to clear the hurdles that large software 
companies put in front of new product 
development. I imagine that any product 
manager with fire in the belly still has to 
answer to company bean counters who 
ask, “Is there a $100 million market for 


The greatest innovation in computing since the invention 
of the microprocessor has been shrink-wrapped software. 


complex tasks that consume most work- 
days. I would love something that I could 
“program” to gather memos, spread- 
sheets, e-mail, and whatever else I need 
to assemble monthly reports. 

My impression that the software in- 
dustry has entered a slacker phase was 
reinforced by a recent trip to Xerox's fa- 
bled Palo Alto Research Center. At PARC, 
you can see real innovation in areas as 
conceptually simple and practically dif- 
ficult as viewing large amounts of data 
(an entire company organization chart, 
for example) quickly and easily. The kinds 
of inexpensive graphics hardware dis- 
cussed in this month’s cover story open 
up even more possibilities in this arena. 

Maybe it’s hard for concepts like data 
visualization and cross-application agents 


the product this year?” I sure hope that 
someone out there is looking beyond to- 
day’s installed base. 

When I go to Comdex next month, РИ 
be looking for interesting and practical 
new desktop applications to present our 
Best of Comdex awards to. (Vendors: See 
http://www.byte.com/vpr/vpr.htm for 
details.) Tell me what you need from 
shrink-wrapped software in our forum at 
http://www.byte.com. ГИ carry the mes- 
sage back to the software industry. 


Nou. J Mock 


Mark Schlack, Editor in Chief 
mschlackabix.com 
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Your applications with 


a little fine-tuning from IBM Software. 


Want to make Windows’ apps really sing? interoperability from Windows systems to 05/2» 
Now you can exploit the graphical world of Sun Solaris? AIX? and MVS? systems. Now, as 
VisualAge" products to bring new power and you build client/server solutions, never again 
functionality to Windows applications. The will you have to be limited by Windows software. 
VisualAge ensemble gives you slick tools to For all the harmonious details, just visit us at 
develop better applications faster and deliver www.software.ibm.com/info/growdev. 
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The !BM home page 15 located at www.ibm.com. IBM, 05/2, AIX and MVS аге registered Irademarks and VisualAge and Solutions for а smell ptanet are trademarks of 
International Business Machines Corporation “Windows. Windows NT and Windows 95 are registered trademarks or trademarics of Mlcrosofl Corp. АЯ other company - 
and/or product namas are trademarks or registered trademarts с heit respective companies. © 1996 БМ Corp. А! nights reserved Solutions 
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or a small planet" 


lm Lajleur 
Vice President, QUALCOMJAI Iicorparated 
UU. quee HIN CONI 


THERE 5 A PLACE WHERE WALLS BETWEEN 


OFFICES ARE REPLACED 


ШІЛІК 


here questions never go unanswered. 
Where the people you need to find can always be found. 


Where information forever eludes the bottleneck. 
And misunderstanding has taken a leave of absence. 


ITS A PLAGE CALLED THE INTRANET. 


And you can take your business there on a Macintosh. 


АЗУР and resident visionary for QUALCOMM — one of the brightest stars in digital wireless communications—Tom Lafleuris — келет 
finding innovative ways to stay ahead of his company’ phenomenal growth with the help of theWorldWideWeb and Apple” „— Ea Se: 
Macintosh computers. In fact, Tom started QUALCOMMS Intranet by running one of their own products оп а Mac- Eudorz x I Ei th 
which has since become the most popular e-mail software for the Net. Today, people are using Macintosh to easily create 7 
web pages and share details of their projects with the rest of the organization. So engineers have instant insight into 
manufacturing problems, can pull up drawings and quickly resolve issues. Which has slashed the need for paper. Cut = "ааа | 
support costs. And sparked unprecedented collaboration. Not to mention knocking a few walls down along the way. «рн аи = 


For more information on Apple products and solutions, or to subscribe to eur electronic newsletter, visit us at www.eulglisms РЕ сат јаве 


University of Illinois Board of Trustees, licensed to QUALCOMM Incorporated. All Macintosh computers are designed to be accessible to individuals with disability. Т) learn more (US. only), call 800-600-7808 or TTY 800-755-0601 


START REPLACING WALLS 


WITH WORDS. 


Its time to remodel. And the Apple" Internet 
Server Solution is one of the fastest, easiest 
= ЖАЙ... ways to transform your company. 
= By dramatically improving 
ы! communications. By unlocking 
hidden information. By knock- 
| me la ing down a few walls. 
With it, you can еб turn your жет into an Intranet— ап information ware- 
house where people can find answers to just about any question, and share results 


with just about anybody. 

Now virtually any document — from internal phone books to requisition forms 
to invoices — can be converted to electronic form and quickly updated. " 
So people can more accurately and easily manage their work flow. == 


The Apple Internet Server Solution makes it easy for people to find Server" 
new ways to communicate. Easy to support Windows and UNIX’Easyto == 
grow. And, since security is built in, easy to prevent break-ins. mna 

All the software that people need to set up, author and maintain — 755522: 
their web page is included as well. Software available only for Macintosh? вада 
Like Adobe" PageMill” which makes creating a web page as simple as creating a word 
processing page. No complex languages to learn. No editors or browsers to juggle. 

T find out more, visit us at the web address below And discover a whole new way 


to reengineer your business. 


For more information on Apple products and solutions, or 10 subscrie la our electronic newsletter, visit us at www.solutions.apple.com/intranet 


ФІ Ф · inc A Ae gasra the Apple logo and and Macintosh are maitre онай of ple Computer вс 


шя қылық are істетіп of Adobe ПТ te ts subsidlaries amd may be registered in мет pm registered inademarh of Novell, 
nag United States and olher co ised exclusively through X/Open Company, Lid. All Macintosh computers ira boe lo individuals with disability. ® learn more (US. only), call 800-600-7808 or ТТҮ 800-755-0601. ч 


You're Welcome! 


Tom Thompson's “The Net- 
work in the Server" (July) is 
the most lucid and helpful 
explanation of Tandem's 
ServerNet system area net- 
work and its potential appli- 
cations that I have seen. That 
includes our own internal 
publications. Thank you. 
Matt Riesz 

Senior advisory systems analyst 
Tandem Computers 


I just read “Тһе Network 

in the Server" and am 
impressed by the clarity with 
which you explained the 
NUMA-Q architecture. 
Congratulations. 

Kevin Joyce 

Marketing manager, NUMA-Q 
Sequent Computer Systems 


NT Trade-offs 


I enjoyed the excellent arti- 
cle about Windows NT, *4.0 
Isn't for Everyone," by 
David Linthicum in the July 
issue. I was puzzled, howev- 
er, by the absence of a fairly 
obvious conclusion: The 
considerable performance 
penalty imposed by the new 
shell and the questionable 
architectural changes made 
to accommodate it may 
make sense on a worksta- 
tion, but they are of dubious 
worth on a server. With 4.0, 
the design center of NT 
seems to have shifted deci- 
sively toward the client. 
That's fine for me; I'm inter- 
ested in NT primarily asa 
workstation OS—interest 
motivated primarily by sta- 
bility. But my guess is that 


Microsoft will have a hard 
time converting server own- 
ers, whether from NT 3.51 or 
from other OSes. 

Will Kling 

Milford, NH 


“4.0 Isn't for Everyone" was 
informative, but you make 
too much commotion about 
the kernel-mode issue. 
Although moving the graph- 
ical device interface (GDI) 
into the NT Executive gives 
it the potential to crash the 
OS, this does not seem likely. 
The current GDI/Window 
Manager subsystem is highly 
stable and rarely faults. The 
move to kernel mode only 
simplifies its design, making 
it easier to debug. Since ver- 
sion 3.1, all of NT’s other 
low-level device drivers 
(disk device drivers, SCSI 
controller drivers, etc.) have 
operated within the Execu- 
tive with a high degree of 
reliability. There is no reason 
to suggest that the graphics 
subsystem need be any dif- 
ferent. If, in NT 3.51, 
CSRSS.EXE faults for any 
reason, the whole OS shuts 
down, as it is considered a 
critical process. What is the 
practical difference if the 
graphics subsystem crashes 
and the OS subsequently 
shuts down, or if the graph- 
ics subsystem crashes and 
takes the OS with it? 

Rene Gollent 
100642.1147@сотризетие 
‚со 


The GDI issue involves the 

potential for OS failure due 
to reengineering of NT. The 
claim that the NT 3.5 kernel 
is inherently stable does not 


automatically carry forward 
to the next instance of the 
OS, considering the changes 
that Microsoft has made. At 
the beta stage (Build 1234), it 
was unclear how moving 
GDI to Ring 0 might affect 
stability in the final release— 
we were not able to crash the 
beta system. However, as 
with other operating systems 
that exploit Ring 0, the trade- 
off is stability for perfor- 
mance. Microsoft is selling 
NT as an OS that is more sta- 
ble than Windows 95 and as 
an OS reborn for the client. 
The changes made to NT to 
sell it as a high-performance 
client could jeopardize its 
traditional use as a server OS. 
That’s why I made an issue of 
it. As I write, Windows NT 
4.0 is just leaving beta. We'll 
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know who’s right about the 
GDI tssue very soon. 
—David Linthicum 


“NT and the Net” (July) 
provides a good overview of 
Microsoft’s strategies sur- 
rounding its Internet Infor- 
mation Server (IIS). The dis- 
cussion of the benefits of the 
Internet Server API (ISAPI), 
however, failed to give credit 
where credit is due. The 
interface now known as 
ISAPI was first developed as a 
proprietary interface by Pro- 
cess Software (http://www 
.process.com) for its Purvey- 
or Web server for Windows 
NT. Late last year Microsoft 
and Process announced their 
collaboration on an open 
standard—ISAPI—based on 
the Purveyor API. To both 
companies' credit, DLLs 
written to the original API 
still function under ISAPI 
using both Purveyor and IIS. 
Steve Loper 

Amadeus Consulting Group 
sloper@wolfgang.com 
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clear explanation of how the 
ММХ instructions work 
with Intel-type CPUs (“x86 
Enters the Multimedia Era,” 
July). The article’s nuts-and- 
bolts focus typifies why 
BYTE is a valuable resource 
for all of us. 

Tony Dablman 

76456.3461 @compuserve.com 
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Another Lesson 
Learned 


As your July Web Project 
column was about “Lessons 
Learned,” Iam prompted to 
suggest this lesson: In cases 
where a quoted URL refers to 
a directory, or to the “top” 
of a site, almost everyone 
these days (including BYTE) 
seems to omit the trailing 
“/”. This is wrong for at least 
two reasons. 

First, if my browser 
requests <URL:http://www 
.some.company/directory>, 
ап HTTP error 302 is 
raised, resulting in an extra 


ММХ Misaligned 


transaction between browser 
and server to correct the 

URL to <URL: 
http://www.some.company 
/directory/>. 

It works, but it generates 
extra traffic, which con- 
tributes to an already crowd- 
ed Net. Second, consider a 
Web server, like Zeus 
(http://www.zeus.co.uk/), 
that actually does content 
negotiation. You don’t, for 
example, put extensions on 
image files. Instead of <IMG 
SRC= “/images/mypic.gif” > 
‚ you would write <IMG 
SRC=“/images/mypic”>. 

The server looks at the 
HTTP_ACCEPT string and 
determines whether the 
browser can display GIF, 
JPEG, XBM, etc., then serves 
the best or smallest image 
accordingly. So, if we have a 
directory called 
/images/mypic/ but refer to it 
as /images/mypic, aren’t we 
potentially in trouble? 

Adam Shaun Nealis 
adam@lbs.lon.ac.uk 


On reading your article on MMX performance opti- 
mization (“Programming Strategies for Intel’s ММХ,” 
August), I find the example stack prologue code on 
page 64 does nothing to cause 64-bit alignment, only 
32-bit alignment. The alignment mask should be 
OFFFFFFF8, not OFFFFFFFC. 


Jan Bottorff 
janb@pmatrix.com 


You are correct. The assembly code listing in the text 
box “Maintaining Stack Alignment” contained an error 
and, as a result, aligns the stack to 32 bits. In order to 
align the stack to 64 bits, the alignment mask should be 
OFFFFFFFS, as shown below. 


Prologue: 

push ebp 

тоу ebp, esp 
sub ebp, 4 
and 
mov 
mov |. 
sub 


[ebp], esp 
esp, ebp 


— Bev Bachmayer, Intel Corp. 
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save old frame ptr 

‚паке new frame ptr 

;make room for stack ptr 
ebp, OFFFFFFF8 ;align to 64-bits | 
:save old stack ptr | 
;сору alignment ptr 

esp, FRAMESIZE ;allocate space 


I think you're right on both 
scores. I do try to include the 
trailing slash to avoid the 
extra bit of negotiation you 
describe. That’s pretty well 
known. But the second case 
you bring up is really inter- 
esting. I’ve been only vaguely 
aware of progress in stan- 
dards for content negotia- 
tion, but if it ends up work- 
ing in the way you describe 
(i.e., no file extension means 
negotiate best type), then 
that would certainly be 
another reason we should all 
try to be more precise about 
trailing slashes. —Jon Udell, 
executive editor 


Free PCs! 


How is the system Gary 
Tripp describes in “Forget 
$500 PCs: How About Free 
Ones?” (Bits, August) funda- 
mentally different from the 
old mainframe model? The 
details may differ, but we 
still have terminals gaining 
access Via communication 
lines to a central store of 
information and using a cen- 
tral, remote processor for 
anything beyond trivial or 
presentation-related tasks. 
Isn’t this what personal com- 
puters were invented to get 
us away from? And isn't ita 
recipe for generating insa- 
tiable demand (presuming 
the cost can be made accept- 
able) for bandwidth? The 
basic idea of the personal 
computer was and is person- 
al control over the physical 
computing machinery, as 
well as avoidance of the 
bureaucracy and high priest- 
hood that inevitably devel- 
ops around a mainframe or 
its network equivalent, 
along with the requirement 
that you pay every time you 
use it. Recall how IBM 
became great: by leasing 
computing power, not sell- 
ing it. When networks 
become the computer, at 


least in the form promoted 
by the “Web PC” types and 
Microsoft, computing is no 
longer personal; it has 
returned to the mainframe 
orientation we once rebelled 
against. 

Mike Brady 
73720.1844@compuserve.com 


The PC revolution has 
brought us cheap computing 
power, but it’s not cheap 
enough. The only way to get 
computing into the hands of 
the 75 percent of the U.S. 
population and 95 percent of 
the rest of the world that cur- 
rently lack access is to change 
the model from a software 
and hardware base to a ser- 
vice base. Leasing won’t 
work. Most people who need 
access wouldn’t qualify, and 
necessary hardware and soft- 
ware upgrades require short 
amortization cycles. The 
“free PC” is a return to the 
central computing model, 
but with two changes: It is 
offered to the public, and it is 
fundamentally mobile. A ser- 
vice-based approach that 
uses PC servers connected via 
radio modems can give 
everyone access to e-mail, 
faxing, accounting, word 
processing, and the Internet, 
plus secure personal data 
storage, for about $20 a 
month. This approach recog- 
nizes bandwidth limitations 
by placing the central proces- 
sor close to the user at the 
local ISP and connecting 
everyone by radio-frequency 
cells. Using templates stored 
in the “free PC” rather than 
applications to do most tasks 
reduces local processing and 
the amount of data transmit- 
ted, Internet usage is the 
bandwidth hog in the model, 
but if you strip out the grapb- 
ics, the data stream becomes 
small, The “free PC” will pro- 
vide mobile access but will 
not replace the PC for more 
intensive computing uses. 
—Gary Tripp 
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FIXES 


Due to an editing error in 
“Adieu, Pentafluge... Hello 
Cyrus” (August), we 
described Jerry Pournelle’s 
new Cyrix 6x86 machine as 
having an “EIDE CD-ROM 
drive running off an Adaptec 
Ultra SCSI board.” We meant 
to say it hasan EIDE CD-ROM 
drive, and a 4-GB Fast SCSI-2 
hard drive running off an 
Adaptec Ultra SCSI board. 


Due to an editing error in 
*Future Watch" (Bits, 
August, page 28), we wrote: 
"Because it runs at only 70 
nanoseconds, EDO RAM 


incurs wait states at higher 
speeds." The sentence 
should have said: When run- 
ning at 70 nanoseconds, 
EDO RAM incurs an addi- 
tional wait state in systems 
with 66-MHz or faster bus 
frequency. 


In our news story “Cyrix 
6x86 Matches Pentium” 
(Bits, September), we 
neglected to include the 
SYSmark/32 benchmark 
results for a baseline Cyrix 
6x86-based PC, without 64- 
MB cache. That number, 
159, is comparable to the 
score of a 200-MHz Pentium 
Dell, which pegged a 161. 


STATE OF THE ART 


NEW CHIP TECHNOLOGIES 


BYTE takes an in-depth look at how new CPUs will alter 
system design. We'll examine the recent evolution of Intel 
processors, from MMX technology to what we've learned 
about the P7 (Merced); look at chips designed to run Java 
applications; and bring you the latest news from 
October's Microprocessor Forum. 


SPECIAL REPORT 


OPERATING SYSTEMS 
BYTE reports on the rise of 64-bit OSes, from existing 
examples, like SGI's Ігіх, to future possibilities, like 
Hewlett-Packard/SCO's joint project. We'll also check the 
progress of Microsoft's Cairo and analyze the technical 
merits of Apple's Copland. 


CORE 


PARALLEL PROCESSING 
FOR THE MAINSTREAM? 
Dick Pountain reports on Bulk Synchronous Parallelism, a 
new programming model that promises portability 
between different parallel-computing architectures. 


REVIEWS 
NSTL HARDWARE LAB REPORT 
NSTL rounds up systems based on Intel’s leading-edge 
200-MHz Pentium Pro processor. 


THREE-TIER CLIENT/SERVER 
DEVELOPMENT TOOLS 
In a follow-up to our June Software Lab Report, NSTL tests 
PowerBuilder 5.0 from Powersoft and Centura Application 
Server from Centura (formerly Gupta). Both upgrades 
offer important new application-partitioning features for 
distributing your application's objects over a network. 
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give IS managers a broader range of 
integrated solutions. And to minimize 
installation and your configuration 
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an upgradeable 
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ware which protects your investment 
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you get with Intelligent Manageability 


is lowered cost of ownership. Add 
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News & Views 


Self-Help Software to the Rescue 


Call-avoidance software helps companies improve 
customer support and reduce expenses. 


ew programs for the Web let 
beleaguered technical-sup- 
port departments reduce 
costs and improve service by 
helping users help themselves. Tech-sup- 
port calls are the bane of the computer 
industry. They cut into profits—as much 
as $20 per call—and often make frus- 
trated users wait, usually at their own 
expense. To reduce the number of sup- 
port calls a help desk has to field, com- 
panies are turning toa new breed of prod- 
uct known as call-avoidance software. 

Expert systems are not new: Compa- 
nies have used them for years to help their 
support personnel find solutions more 
quickly. The new trend is to put answers 
directly into the hands of the user, poten- 
tially bypassing the tech-support phone 
call altogether. And the new vehicle for 
delivering that knowledge is—you 
guessed it—the Web. 

“Call-avoidance programs suchas our 
Web Advisor and Knowledge Builder 
won't solve every problem out there,” 
says Keith Loris, vice president of devel- 
opment at ServiceSoft (Needham, MA), 
which recently released its first author- 
ing tools for building Web-based prob- 
lem-solving systems. “But they can 
reduce the number of phone calls a tech- 
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Programs developed with ServiceSoft's tools provide users with 
several possible solutions, with the most likely presented at top. 


nical-support department has to handle. 
They can also ensure that the answers 
users get are consistent." 

Some call-avoidance software goes a 
step beyond telling users how to fix a 
problem: Instead, the program fixes the 
problem automatically. For example, Sys- 
temWizard, from SystemSoft (Natick, 
MA), will detect, diagnose, and, in some 


cases, automatically fix common PC 
problems. SystemWizard, which should 
start appearing in several vendors’ Win 
95 and NT PCs by the end of this year, 
comprises several components, includ- 
ing a client application with a built-in 
local knowledge base of problem/reso- 
lution data, a server that provides а sec- 
ond level of support, and a knowledge 
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builder for use by a PC vendor or MIS 
department to add solutions as new prob- 
lems occur. If SystemWizard doesn't find 
a solution in the local database, the pro- 
gram can dial up aserver, either over the 
Internet or the phone lines. The server 
can also automatically fix the problem by 
downloading a software solution or mak- 
ing some other modification. 

By including a prebuilt database of 
solutions in SystemWizard, SystemSoft 
also eliminates a potential drawback to 
expert systems: the amount of time 
required for an organization to develop 
a comprehensive help system. 

“Authoring is clearly the biggest issue,” 
says Keith Sturdivant, manager of 
advanced support technology at Micro- 
soft, which is increasing the number of 
self-help solutions it puts on the Web. 
^Maintaining the content and ensuring 
that the information is accurate and cur- 
rent in the database is important. And if 
you have a broad range of issues to ad- 
dress, as we do at Microsoft, that be- 
comes much harder to deal with." 

One difficulty is that technical-support 
people are often too busy solving the 
latest customer problem to sit down for 
half a day or even an hour to get infor- 
mation out of their brain and into the 


Problem resolution can be more visual 
than with a phone call, as shown in this 
application using Inference's Casepoint. 


expert system. Writing a self-help pro- 
gram that solves problems for people 
who have little or no inkling about what 
is causing their technical difficulties still 
involves extensive work, even when 
using authoring tools that require little 
or no programming. 

*Providing a solution for a user who 
WEB SELF-HELP SOURCES. 
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yeah, but... 


A controversy swirling around the release of NT 4.0 involves Microsoft's limiting to | 
10 the number of computers that can connect simultaneously to NT Workstation. To 
support more than 10 people, you have to use the more expensive NT Server, which 
sells for about $1100. Microsoft officials say they are justified in this practice, since | 


· they have not tested NT Workstation to ensure it can support heavy usage (for exam- 


ple, as an Internet Web server). 
Yeah, but this practice puts other vendors of Web server programs at a disad- 


| _ vantage. Microsoft provides a free Web server program with МТ Server. Microsoft's 


10-user licensing restriction essentially prevents other vendors from selling Web | 


| software that runs on the less expensive ($319) NT Workstation at an overall 


cost that's less than NT Server. Competing on the NT Server field means Microsoft's 
competitors have to play against a free product. 


Microsoft can put whatever restrictions it wants on its products. If people want to use 
NT to host Web sites, they can upgrade to NT Server. 
Yeah, but Microsoft's policy will make customers who want to use NT as a plat- 


. form for Web servers pay more. And other vendors say NT Workstation easily 
| supports more than 10 users connected simultaneously to a Web site. They also 
, argue that Microsoft already backed down from its plan to build the 10-user 


limitation into the NT Workstation software. But then why did Microsoft rein- 


| troduce the limitation by putting it into its licensing agreement? 


doesn't have any idea what's wrong 
requires pretty intense authoring," says 
Erik Stackhouse, technical-support rep- 
resentative at Internet service provider 
UltraNet (Marlboro, MA), which is cur- 
rently developing solutions using author- 
ing products from ServiceSoft. *In that 
situation, you have to ask the user a lot 
of questions. There are so many factors 
involved that, from an authoring stand- 
point, it might be more work than it's 
worth." This is why companies such as 
UltraNet often start with a self-help sys- 
tem that specifically addresses a subset of 
common problems that can be easily 
solved, usually by an intermediate or 
advanced user. Situations involving more 
complex questions, novice users, or a 
computer that can't even get onto the Net 
will still require a voice call. 

But even if the first implementations 
of Web-based self-help systems divert 
only 20 percent of incoming tech-support 
calls, this would bea huge improvement. 
And many vendors say that after an ini- 
tial pilot phase, they plan to roll outlarg- 
er, тоге comprehensive applications that 
will eventually handle 50 percent or more 
of incoming calls. In those situations, it's 
critical that call-avoidance authoring 
tools be able to integrate with legacy 
problem/resolution databases and call- 
tracking programs. And here the Web 
may again play an important role. A 
browser can be a single access point to a 


myriad of data sources, provided those 
databases can export into the Hyper- 
text Markup Language (HTML) format. 
“If you're making the effort to author, 
you want it to be accessible to as wide an 
audience as possible," says UltraNet's 
Stackhouse. “Doing it on the Web is prob- 
ably the best way to make this work on a 
large scale." - Dave Andrews 
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Security Gets 
a New Face 


Here'sa twist on security that gives new 
meaning to the word “facetime.” The old 
definition of facetime involves trying to 
remember people's names as you mingle 
at parties. But for the U.K. company Vis- 
age Development, facetime refers to an 
authentication mechanism that requires 
usersto recognize a series of faces before 
they can access their computers. 

Instead of asking a user to remember 
a password or carry an authentication 
token, the Visage program presents a row 
ofthree faces, some of which the user has 
learned to recognize. Faces are typically 
16-level gray-scale images, 50 pixels 
square, and each has a number. The faces 
appear for abouta second before they're 
covered up by a masking image that hides 
the pictures from bystanders. Then 
another row of faces appears for a sec- 
ond and is covered up. Finally, a third row 
(see the screen shot at right). The user 
types in or clicks on the three numbers of 
the faces recognized; this is verified, 
and access is granted or denied. 

The faces are taken from a database of 
generic faces. Each time, the three key 
faces appear in different positions, and the 
surrounding faces are randomly selected 
from the rest of that database. 

Visage requires an initial training peri- 
od of five to 10 minutes, during which the 
user chooses three faces from the image 
database, then practices recognizing 
those faces. What’s innovative about Vis- 
age is that it’s a genuine one-time pass- 
word that requires no extra hardware, 
does away with password changes and 
the attendant administrative hassles, and 
is easier than ever for users. No smart 
cards, no challenge-response number 
pairs, and no fingerprint readers are 
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Coffee, Tea, or FTP? 


Communications for air travelers 
in the future won't be so discon- 


4 Visage Enrol ~ DEMO.VDD 
Elle Enrol Configure Help 
yt ey jo 


(Demonstration) 
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Showina faces 


Visage asks users to recognize faces, rather than 


remembering personal identification numbers. 


required. In one test, a user who left on 
maternity leave returned six months lat- 
er and was able to successfully login right 
away. Tests conducted by University of 
Cardiff psychologist Hadyn Ellis have 
verified the reliability and recallability of 
facial recognition as an authentication 
mechanism. Another test involved one 
group of people using Visage and anoth- 
er using personal identification numbers 
(PINs). After three months of no usage 
at all, the subjects were tested on their 
recall: Faces scored 100 percent, PINs 0. 

The strength of Visage is based on our 
ability to recognizea face almost instant- 
ly (i.e., in about 20 milliseconds), com- 
bined with our inability to describe it in 
words that would let someone else pick 
out that same face from a group of simi- 


lar ones. Also, the number of faces dis- 
played per row, the number of rows in 
the grid, and the number of matches 
required, can all be configured to indi- 
vidual situations. Asking the user to 
pick three faces from five rows of four 
faces each and then to repeat with a new 
grid provides enough security to meet the 
standards of the British Computer-Elec- 
tronics Security Group. 

The company (contact William Visick, 
+01442 230471; fax +01442 212142; 
bvisick@cis.compulink.co.uk) is pri- 
marily interested in licensing the Visage 
technology, not in developing user-level 
products itself. Visage is currently avail- 
able for Net Ware 3 and 4, and a Windows 
NT version is nearing completion. 

-Russell Kay 
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tors’ sites. However, before live 
Web access is possible, the satel- 
lite network that planes current- 
ly use for in-flight phone and fax 


nected or rely so heavily on bat- 
tery-powered notebooks. Delta 
Air Lines (Atlanta, GA), in part- 
nership with Olin Aerospace 
Company (Redmond, WA), has 
already begun testing its first in- 
seat power supply system. Passen- 
gers on the airline's Spirit of Delta 


Boeing 767 can sit down, plug in 
their computers, and not worry 
about battery power. Other air- 
lines are also evaluating similar 
in-flight power systems. 
Further out are communica- 
tions systems that would let air- 
plane passengers browse the Web 


live. Systems such as Airview, from 
a company called The Network 
Connection (Alpharetta, GA), 
combine video entertainment, 
catalogs, PC games and applica- 
tions, and possibly Web access. 
With Web access, travelers could 
send e-mail or browse competi- 


services will need upgrading. And 
there's another matter. "Before 
deploying any next-generation 
communication system," says a 
spokesman for United Airlines, 
"we're going to take a close look 
at how much weight they add to 
the airplane.’ -DA 
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Netscape Plug-ins and Web Server Objects. 


Get ready to launch dynamic business applications out 


on the World Wide Web with PowerBuilder 5.0. 


Now you can use market-leading ^ | - PowerBuilder 5.0 supports ActiveX ү for Web Server 
EE ("c evelopment 

PowerBuilder? 5.0, together with ғ”. controls, you can extend your applica- 

ты р Ју F3 . | Window Plug-ins 
Powersoft’s new web.pb to build КОМ tions’ reach even further with new 

— i = ДАЈЕ DataWindow HTML 

real-world applications that run on X! Internet components. Baneration 
any Web server, access corpo- | So “Web-ize” your applica- ActiveX Support 


rate data with our patented | Visit us at wwwpowersoft.com || tions today with PowerBuilder Multi-Tier Application 


and you may win free products | 5,0, Tes available in three edi- Partitioning 
or other great prizes. 


generate HTML on the fly for | tions: Desktop, Professional, Compiled Gode 


DataWindow" technology, and 


your favorite Web browser. and Enterprise. To explore it at one of our Designed for Windows" 95 
What's more, PowerBuilder 5.0 lets you seminars or to get more information, call us ObjectCycle™ for Version 
create applications that run as Netscape at 1-800-395-3525. And get ready to send ман! 


Plug-ins for any Plug-in com- your PowerBuilder applications Native Database Drivers 


a 
patible browser. And since К. Powersoft. into orbit. Foundation Class Library 


©1996 Sybase, Inc. All rights reserved. Powersott, PowerBuilder, web.pb, DataWindow, and ObjectCycle are trademarks of Sybase, Inc. or its subsidiaries. 


All other trademarks and registered trademarks are property of their respective owners. (508) 287-1500. hirp://www.powersoft.com 
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Vendors Battle 
Over Next 
Internet File 
System 


Browser wars, step aside. The next bat- 
tle looming in cyberspace is over which 
file system will provide the underpin- 
nings for better file transfer and group 
collaboration services on the Internet. 
Such a file system, whether from Sun or 
Microsoft or some other vendor, would 
improve upon the Internet's current 
HTTP and FTP. 

Sun's proposed new standard, the Web 
Network File System (WebNFS), is just 
what the Web needs, claims Brian Croll, 
director of marketing for Solaris Servers 
at Sun. “The Internet is like a dirt road 
with a lot of potholes. One of these pot- 
holes is the slow speed of file transfers,” 
Croll says. An advantage of WebNFS is its 
superior performance over FTP and 
HTTP for transferring large blocks of 
data, Sun says. WebNFS also lets you 
edit documents instead of simply view- 
ing them as you do in today’s browsers. 
This read/write capability will allow ven- 
dors to develop applications that let you 
collaborate with others from within your 
Web browser or Web-enabled applica- 
tion, without having to cut and paste text 
from the browser into another program. 

Sun’s NFS has been the TCP/IP file dis- 
tribution standard for more than a 
decade. Not tied to any architecture or 
operating system, NFS is the glue that 
holds together heterogeneous file sys- 


Bug of the Month 


tems. Until recently, there hadn’t been an 
open implementation that would work 
consistently over Internet connections. 
But with Sun’s submission of WebNFS 
to the Internet Engineering Task Force as 
a proposed open standard, that’s no 
longer true. 

WebNES springs ahead of the Net's 
hypertext (HTTP) and data transfer (FTP) 
protocols because neither of them are 
network file systems. HTTP must con- 
stantly close and open sockets to trans- 
fer information, and both HTTP and FTP 
require high latency between packets. 
WebNFS cuts down on both the inter- 
process communication and latency 
factors. This results in WebNFS offering 
block file transfers that are up to 10 times 
faster than the current versions of HTTP 
and FTP, Sun claims. 

WebNFS already has powerful sup- 
porters, including Oracle and Spyglass, 
who are incorporating it into their 
browsers. Auspex, IBM, and Sequent plan 
to include WebNFS in their Web servers. 
Sun, of course, is putting all its resources 
behind WebNFS. The most visiblesign of 
this support is the Netra NFS file servers, 
which depend as much on WebNFS as 
they do on HTTP for data transfer. 

However, two prominent names are 
missing from the list of WebNFS 
adopters: Microsoft and Netscape. HTTP 
and FTP leave much to be desired for 
seeking, reading, and writing operations, 
agrees J Allard, a program manager at 
Microsoft. But Microsoft's remote file 
access protocol, called Common Inter- 
net File System (CIFS), complements 
HTTP CIFS is based on the company'sser- 
vice message blocks (SMBs),which are 


cc:Mail: Not ОК. 


A BYTE editor found this interesting 
dialog when attempting to read new 
e-mail using cc: Mail 2.01 under Win 95. 
After the editor logged in, cc:Mail 
announced that he had new mail. When 
the editor attempted to read the new 
e-mail, the dialog message at right 
appeared. When he attempted to close 
the dialog box, he got the dreaded ring- 
ing-bell error sound. Clicking on another 
application minimized the dialog, and 


attempting to 
read cc: Mail 
caused another 
instance of the 
same error 
message. Now 
bells were ring- 
ing in stereo. 
The quick-and- 
dirty solution: 
Close cc: Mail and ай other applications, 
reboot, and try again. The next time, 
everything worked as expected. 


Send. yours to edejesus@bix.com! 
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already used in existing network com- 
ponents of Windows and NT, Allard 
notes, as well as on Unix. 

Allard finds Sun's WebNFS speed 
claims to be somewhat disingenuous. 
“Byte Read-Range and HTTP connection 
keep-alive is evolving HTTP into a rival 
for WebNFS,” he says. According to 
Allard, it may be too late to expect the 
entire Internet community to make a fun- 
damental shift from HTTP to anewstan- 
dard for file transfers. 

Netscape, usually a staunch Sun ally, is 
still evaluating WebNFS, according to 
Andreas Cook, product PR manager. 
^Even if we turn it down now, we may 
use it in the future," he says. 

“The big powers of the Web will fight 
over WebNFS. If Sun is successful, adding 
WebNFS will require many companies to 
retrofit their servers and browsers," says 
Ross Rubin, senior analyst for Jupiter 
Communications (New York City), a 
research firm that covers consumer on- 
line services and the Internet. 

WebNFS is a threat to Netscape, says 
Stephen Auditore, president of Zona 
Research, an Internet market research 
house. “WebNFS plus Java isa direct com- 
petitor to HTTP and HTML,” he says. “If 
Sun is successful in replacing the existing 
infrastructure, all the other major Web 
companies are in serious trouble.” 
According to Auditore, Netscape is balk- 
ing because WebNFS/Java would under- 
cut all its technology dollars. 

As for Microsoft, “Redmond already 
has its own distributed file system ori- 
ented to the NT environment and SMB, 
and they would love to see it expanded 
onto the Net,” Auditore says. After all, 
whichever company controls the stan- 
dards also controls the marketplace: 
WebNFS’s success or failure could dras- 
tically influence Sun’s and other compa- 
nies’ revenue streams. 

Will WebNFS become the Net stan- 
dard? “A lot will depend on whether 
Sun can gain the mind share of people 
using other third-party HTTP servers,” 
says analyst Rubin. “If someone ports 
WebNFS to popular freeware servers, like 
Apache, it will be a matter of time until 
people start hacking together WebNFS 
add-ons for both Netscape’s and 
Microsoft’s browser and server product 
lines.” If that happens, then the Web 
could be completely reinvented with 
WebNFS as its standard. 

- Steven J. Vaughan-Nichols 


"They thought my new Multipath" 
Back-UPS’ Office" was just a big surge 
suppressor — then the lights went out." 


Six outlets guard your hardware with fiit- 
time surge protection. Three of the six out- 


7 
i 


Back-UPS Office Internet Ready Fax/fModem 
Protection prevents surges fram damaging internal & 
external modems, motherboard, input/output cards, and 
ather system components. 


- 


пе алата 


| Circuit breaker provides protec- 
ton in the event af an overload or 
short circuit; no fuse, no hassle. 


Recessed Marter 
OnlOff Switch 
prevents accidental 
shut-offs end con 


lets instamtaneaut battery back иф venienty controls 
to keep your system from crashing in the power to the entire 
event of а brownout ог blackout connected system. 


LIFETIME | 
EQUIPMENT 
PROTECTION 
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Guaronteed protection against ай power problems, 
on alt power paths, for PCs and peripherais, 


Back-UPS Office has Urerereplaceabie 
Batterles that can be easily swapped out, 
saving time and expertise: no need to return 
to the factory for service. Batteries last 3-6 
years under normal usage. 


At last, a safe place to plug everything: Multipath Back-UPS Office for workstations, PC's and peripherals 


THE MULTIPATH POWER Тидртома. ТАЊА. BACK-UPS 
PROTECTION ADVANTAGE SURGE) "ursi Orci 
Multiple peripherals and data lines to and from your system are Масар 
vital, but dangerous. Without them, you can't do your job. However, if 
a power sag makes your modem drop the 
line while you're downloading from the 
Interner, or locks your keyboard before 
you've saved work, you lose time, money 
and spend another late night at the office 


to meet your deadline. 


Facing the darkness is hard, but inevitable: You have a 
hetter chance of winning the lottery than of escaping 
power problems: They're the 
single largest cause of computer 
3 Дага loss and hardware damage. 
Back-UPS Office provides reliable 
power for your entire system. 
Instantaneous battery hackup ensures 
uninterrupted operation of your CPU, 
monitor and an external storage device. 
Full-time surge suppression and site-wiring 
fault protection spreads a true Multipath™ 
safery net under any remaining integrated 
peripherals, like modems, printers, faxes 
and phone systems. Back-UPS Office also 
provides convenient BlockSafe™ outlet 
spacing to handle all size plugs — even 


Ми рат“ Means Total Power Protection 


E | external hard drive/starage device | 
“4------ 
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Back-UPS Office protects your 
entire system 

Until now, protection for your entire 
system required several devices, But multi- 
device protection can leave you vulnerable 
to line noise and unwanted data glitches cre- 
ated by the voltage differential between out- 
lets, Those glitches are prevented with the 
Back-UPS Office common voltage reference. 


direct data lina to internal modem 


Bad power (red) can enter а computer system through multipie paths — eg. 
printer, data and phoneifax lines — even if computer AIC is protected, 


Internet or Network 


Traditionally, pratecting cll your equipment тепті fuping а шй = зийргез- 
вог and a UPS. Even then, omy your AC line wot protecmed. New Back-UPS 
Office protects off paths to your equipment Bulletproof Мире prorecilon 


large block transformers. парене К OFF 
jau | ck- ice ———— је 
Unique Multipath protection keeps | ім "S | Protect yourself before you kick your- gy 
your PC and data safe The Multipath™ protection of в Office™ € ее Multipath™ ргогес- | self. Get your new Back-UPS Office 
Plugging a phone line into your com- =" | биа tic Жм” tion, clean, safe | today (list price: $179.99), or call APC 
| power to every | for a FREE 60-page catalog! 


puter doubles your vulnerability to power 
problems; add any peripheral, and it 


SPRING COMDTX 


peripheral, and instant battery hackup to keep 


triples. Even if your AC power-line is your cutting edge system and O/S from crashing, It fon oe 
shielded, when a surge hits an unprotect- means protection for less by integrating the securi- office computing market and 
ed peripheral, it can blaze down serial ty of a surge suppressor with the power of a UPS, 4 m desktop worksto- 


guaranteed up to $25,000. 


- Computer Reseller News 
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and data lines, 
and toast your 
expensive РС. 


AMERICAN POWER CONVERSION 


Back-UPS О сез cumpact design 
mstalls easily an desktop, floor ar 


mounts to wali. 


(800)800-4APC • http://vww.apcc.com 


(401)788-2797 Fax * (800)347-ҒАХХ PownrFax 
CompuServe: GO APCSUPPORT • Email: bkofice@apcc.com 
132 Fairgrounds Road, West Kingston, RI 02892 USA 


Dept. A2 


АРС has won more awards for reliability 
than all other brands cambined 


© 1996 АРС. All Rights Rewrenl АЙ tradenurks are property of rheit owns. Specifications ят го change wirhoul поо. AROW 
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PICTURE THIS: 
6X CD-ROM, 
1.3 DISPLAY AND 
ZOOMED VIDEO. 


NOW 
PICTURE THIS: 
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VIDED 


FULL-MOTION VIDEO ы 
With Toshiba's Zoomed Video 11 К 4 
technology and a ZV PC Сага, you ы” 


get full-screen, full-motion video 
and MPEG support without 800 x 600 RESOLUTION 


sacrificing system performance. Sure, the screen is huge. And it 


PENTIUM® PROCESSOR also has 800 x 600 resolution, 
А 100MHz Pentium processor | which means that every inch of 

and 40MB of EDO memory viewing area delivers crystal-clear 
can speed up any multimedia нат —— | = definition and vibrant colors. 


presentation. Plus, the 2.9v At. oe 
processor was designed ч | 
specifically to maximize | PRINCESS CRUISES CERE PRINCESS TOURS’ 
notebook battery life. и. в 
талы. 


"p 
ADVANCED MULTIMEDIA 
With a 6X CD-ROM, microphone, 
speaker and stereo headset, 
Satellite Pro offers the most 
advanced multimedia features 
you can get at this price. 


EXPANSION 
Satellite Pro's two PC Card 
slots unlock a world of expansion 
capabilities. And the optional 
NoteDock " | Enhanced Port 
Replicator offers additional 
PC Card slots as well as 
easy connection to your 
desktop setup. 


INTRODUCING THE NEW SATELLITE P RO. When it comes 


to multimedia features, the Satellite Pro offers the big picture at a small price. It all starts 


Satellite Pro 


420CDT * * 16-bit Sound Blaster* Pro 
• 11.3 dia, color active-matrix compatible audio system with 
TFT display microphone, speaker and 


» 1.3 billion byte (1.2668) hard drive” * Stereo headset 

^ * Two stacked PC Card slots 
420605 (two Type il or one Type Ill) 
• 14.3" Фа. color dual-scan DSTN display . ОА compliant 


‚ 810 million byte (-772М8) hard drive — « Lithium ton battery 


BDTH MDDELS * integrated AC adapter 

© 100MHz (2,9) Pentium® processor * Optional NoteDock" | Enhanced 
• 8MB of EDO DRAM expandable to 40Mg Port Replicator 

• Modular 6X CD-ROM and 3.5" floppy * Windows® 95 or Windows? for 


with a huge display and full-motion video to make your multimedia presentations 245454640 


look more like feature films. And it's easy to take your show on the road with 2% 
Е А Microsoft® 
a LOOMHz Pentium processor, up to 40MB of memory anda massive hard drive. wncows'95 


Add to that a6X CD-ROM, integrated AC adapter and PC Card slots and you've got 


more than you need to get the job done. So when you want some real 


portable power, pick up the Satellite Pro. No other notebook can give 


Е à А —-— қ М ^ Workgroups included 
you so much for so little. For more information visit the Toshiba a а ~~ | x 
. « MPEG support via ZV Port technology "year limited warranty i 
website at http://computers.toshiba.com, or for a dealer near you, (requires optional PC Card) . nm ыы m. 
| " • HiQVideo" graphics controller вуз а WEEK, са пош а day 
pentium сай 1-800-457-7777. 


In Touch with Tomorrow 


TOSHIBA 


The World's Best Selling Portable Computers. 


©1996 Toshiba America Information Systems, Inc. All prices, specifications and availability are subject to change. TPrice is for 420CDS model, price of 420CDT model begins at $3299. **Tha 420CDT ала 420CDS 
are sold at selected resellers as the 425CDT and 425005 with Windows" 95 and additional pre-installed software. * * The 425CDT comes with an 810 million byte (-772МВ) hard drive. All products indicated 
by trademark symbols are tademarked and/or registered hy their respective companies. intel Inside and Pentium Processor Logos are trademarks of Intel Corporation. 
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Photo Quality 
Arrives for 
Low-Cost 
Printers 


Ink-jet printers were once the poor sub- 
stitute for people who couldn’t afford a 
laser printer. Now, these inexpensive 
devices are delivering much that laser 
printers can’t, including near-photoreal- 
istic images at a fraction of the price. 
Improvements in ink formulations, 
dot-placement accuracy, and better 
software are all combining to produce 
the best-looking color ink-jet output yet 
for personal desktops. And the prices are 


Epson Stylus Color 500 


Canon BJC-420C 
HP DeskJet 693C 
LexMark Colo! 


E Talta 
JetPnnter 2050 


s^ in od + ! VIN 4 "7 
моле || ІР and canon require DD! nz an ages (атата! 


coming down to staggeringly low levels 
for this type of output. 

An excellent example is Epson’s Sty- 
lus Color 500C, which puts the compa- 
ny’s 720- by 720-dots-per-inch (dpi) out- 
put technology in a printer expected to 
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From home 
From work 
From both home and work 


Mainly e-mail 

Have bought new products 

Get new product information 
Get general product information 
Read on-line magazines 

Join product discussion groups 
It's part of my job function 
General information gathering 
Web development help 


Already have 

Within 1-6 months 
Within 6-12 months 
More than 12 months 


How do you use the intranet? 
Corporate training ds 
Corporate presentations 
Corporate policy dissemination 
Information distribution | 
Other 
Source: BYTE Survey 

(http: //www.byte.com) 


Time frame for intranet implementation 
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sell for about $279. The 500C produces 
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sharp black text, but the real attraction is 
the photo-quality output. Samples print- 
ed on coated stock were as close to con- 
ventional photographs as we’ve seen 
from a color ink jet, regardless of price. 
The Epson prints black text at up to 4 
pages per minute (ppm) and color at 
about 1 ppm or slower. 
Hewlett-Packard is countering with its 
midrange model, the 693C. This printer 
produces laudable photo-quality out- 
put in its basic mode, but HP has added 
an optional ($49) photo cartridge for 
even higher-quality output. Inserting the 
photo cartridge in place of the black ink 
cartridge produces a much wider range 
of possible colors, resulting in smoother 
and better looking output. The results we 
saw were very impressive, making the HP 
competitive with the Epson, though it is 
somewhat more expensive ($349) and 
does not come ready to work witha Mac. 
Canon’s latest iteration of its Bubble Jet 
technology is the BJC-4200, which prints 
at 720 dpi for crisp, lifelike images. Canon 
offers specialty neon inks for the BJC-4200, 
though it has no photo-specific inks like 
HP. List price is $399. Canon’s BJC-240, 
also new, sells for $179, but it’s slower than 
the BJC-4200: 4 ppm in black and white 
and way under 1 ppm in color 
Lexmark’s latest, the Color Jetprint- 
er 2050 ($299), prints black or four-col- 
or output at 600-dpi resolution. The com- 
pany rates its speed as up to 5 ppm in 
blackand 2ppmin color. Lexmark offers 
an accompanying line of special paper for 
high-quality photographic reproduction. 
These color ink jets aren't perfect. 
They are slower than laser printers when 
itcomesto high-volume black-and-white 
output, and they can be very slow when 
producing photo-quality color pages (as 
much as 3 minutes or more a page). Still, 
at these prices, they make color printing 
very affordable. - Jon Pepper 


“Now that my 
company is on 
the Internet, 
will a fancy 
port scanner 


algorithm make 


of my 


firewall?” 


= ь Тһе Internet lets your company 
ЕЕ. 


open its doors to millions of potential 
customers, partners and contributors and, unfor- 
turiately, some potentially dangerous hackers, 
crackers and online troublemakers. 

That’s why we at IBM have some dedicated 
hackers of our own. We call them “ethical hackers” 
Working with the ІВМ Global Security Analysis 
Lab, these scientists explore the cutting edge of 
hacking techniques to develop better and better 
security countermeasures. And, as part of ІВМ = 
Security Healthcheck, еу? even try to break into 


your network (with your permission, of course) 
to look for weak spots and strengthen defenses. 


Where the healthcheck leaves off, |B М5 


Emergency Response Service takes over. On call 


ncemeat 


24. hours а day, seven days a week around the 
globe, the response team makes itself intimately 
familiar with your network and systems ahead 
of time so that, in an emergency, they can 
respond quickly to close the breach and fix 

the problem. 

To learn more about IBM's IT Security 
Consulting, Security Healthcheck, ethical hackers, 
the Emergency Response Service and all the 
products and services in the IBM Secure Way" 
family, visit us at www.ibm.com/security or call 


1 800 IBM-7080, ext. С 121. 


Solutions for a small planet" 


G 


IBM is a registered trademark and SecureWay and Solutions tor a small planet are trademarks of IBM Corp. © 1996 IBM Corp. 


New Products 
Make Backing 
Up Easier 


Most PC users look forward to backing 
up their files about as much as they look 
forward to a visit to the dentist. They 
know they have to do it, but they would 
prefer not to. A new round of products 
seeks to make the system-backup chore 
a little less painful. 

With its Zip drive, lomega (801-778- 
1000; http://www.iomega.com) made 
backup peripherals, if not the process 
itself, fashionable. With 100-MB data car- 
tridges, a cool design, and the right 
price (under $200), the Zip became a best 


seller, with a claimed installed base of 
more than 2 milion units. Now, Iomega 
and others are evolving their backup 
products into devices that perform a mul- 
titude of operations, such as exchanging 
large data files, archiving, protecting hard 
drives from viruses, and many other func- 
tions. Iomega has followed its 1-GB Jaz 
drive ($499) with a new version of its 
tape-backup line, called the Ditto2GB, 
that offers an intuitive user interface, 2- 
GB storage capacity, and $149 drive price 
($20 per additional tape). 

Syquest (510-226-4000; http://www 
.sales@syquest.com), known for its tape 
backup products, counters with its EZFly- 
er,a 34-inch 230-MB removable-cartridge 
hard drive ($299). The EZFlyer offers 
more storage than the Zip, but it's also 


more expensive. The media itself is inex- 
pensive at $29.95. The EZFlyer is avail- 
able in both parallel and SCSI versions. 

Only about 5 percent of PC users cur- 
rently have some type of backup or 
archive device, according to Jim Porter, 
president of Disk/Trends (Mountain 
View, CA), a market research firm. “It is 
too early to tell what technology will 
dominate, but Iam inclined to think none 
will take over a very high percentage of 
the PC base," Porter says. “It is like life 
insurance: People don’t need it until they 
are dead, and they feel the same about 
backup against failures.” However, when 
the dark day comes that your hard drive 
fails, you will wish you were among the 
fashionable minority that uses a backup 
product. -JP 


| informative aid the next time you 


| 


| If you believe, аз | do, that free 


Book Reviews 


| How Free Should Internet Speech Ве? 


speech should prevail on the Intemet, 
you'll find this book a friendly and 


SEX 
LAWS»: 
CYBER- 
SPAC 


JONATHAN WALLACE ond HARK МАЯФАМ 


argue this subject. You won't, how- 
ever, find it a comforting one. 

Authors Jonathan Wallace and 
Mark Mangan take on disturbing 
denizens of the Net to show why the 
likes of snuff fiction writers and bomb 
makers should not be used as excus- 
es for restricting the Internet. Civil- 
libertarian-minded readers will be 
chilled to the bone—and their con- 
victions tested—upon reading about 
the university professor who posted, in an open newsgroup, fantasies 
of raping and murdering a female student. 

Keeping the Net accessible will ultimately place a greater respon- 
sibility on all of us to counter that which we find offensive by social, 
instead of legal, means. In the above case, the authors argue per- 
suasively that prosecuting the professor for conspiracy to commit 
the acts he'd written about was misguided; more effective and entire- 
ly justifiable was his removal by the university from his teaching post. 

After an admirable attempt to boil down the legalese of several 
landmark court cases, the authors conclude that we should treat the 
Net as a series of printing presses and book stores. They chose this 
metaphor carefully: A long history of U.S. Constitutional law extends 
the fullest protection of the First Amendment to those two institu- 
tions. In contrast, virtually every advanced communications technol- 
ogy, from telegraph to television, has in some way been restricted by 
the government. 

| found the printing press/book store comparison useful; it cuts 
through the colorful attempts by some people to portray the Internet 
as an invasive, irresistible deluge of information. On the contrary, it 
takes an act of will to connect to the Internet. And this paradigm leaves 
a place for responsible filtering by on-line services and parents (and 


88 BYTE GCTOBER 1996 


room for argument about just what "responsible" means). 

Mangan and Wallace sound the alarm about ће political and com- 
mercial forces who hide behind outmoded arguments to gradually 
roll back freedom of speech. The Net has the same chance of moving 
humanity forward as did the first books. Also, like the printing press, 
new electronic media will disseminate communications ranging from 
the objectionable to the subversive to the broadly acceptable. 
Mark Schlack is BYTE's editor in chief. You can send mail to him at 
mschlack(&bix.com. 


Practical Help for the Disabled 


The personal computer is a powerful tool for opening the world to 
people with disabilities. How to make it happen is less obvious—and 
the subject of this book. 

The focus and tone are relentlessly practical. Joseph J. Lazzaro 
(an occasional contributor to BYTE) is less concerned with theory 
than with what you can buy and use today. You'll find a surprising 
range of hardware and software to aid people with impaired vision, 
motor skills, or hearing. The descriptions that make up most of the 
book (and the shareware and demo programs on the accompanying 
CD-ROM) summarize the capabilities of each product well enough 
to let you make a preliminary judgment on its usefulness. 

Software developers aren't forgotten. The book includes a devel- 
oper's guide for writing accessible software; it's full of tips on how 
to design programs that don't shut out people with disabilities. As 
Lazzaro demonstrates, a little thought in the design phase can make 
the difference between software anyone can use and software that 
excludes people using nonstandard I/O. If you know someone who 
is disabled, or if you are disabled yourself, Adapting PCs for 
Disabilities is invaluable. = Rick Cook 


Sex, Laws, and Cyberspace 
by Jonathan Wallace and Mark 
Mangan; Henry Holt & Company; 

ISBN 0-8050-4767-0; 
$24.95 


Adapting PGs for Disabilities 
by Joseph J. Lazzaro; 
Addison-Wesley Publishing; 
ISBN 0-201-48354-8; 
$39.95 


Evil E 


Monkey. B. . .Queeg. . . Screami 
өзтізоте В Fist. Right " there are име. 
there making newer, smarter computer viruses at 
the rate of about four a day. And the more your 
company ventures onto the Internet, the more you 
open yourself up to attack. 

Fortunately, we've got the world’s leading antivirus 
researchers on our side: a whole lab of men and 
women whose aim in life is to thwart viruses before 
they can do damage. They've developed an integrated 
suite of antivirus products and services youll find in 
our Secure Way” family, including the most advanced 
security measures in industry history. [ВМ AntiVirus 
software detects more than 6,800 strains of computer 
viruses, including polymorphic viruses and others 
previously thought to be undetectable. Тһе system 


“Now that my company 


is on the Internet, 
will I have to explain 
to management 
what a Resident 


Stealthed 


mpire 


virus is and 


why it brought down 


the New York office?” 


also provides false alarm elimination and infection 
verification. It will alert you to suspicious virus-like 
activity anywhere on the network. And it works 
across multiple client/server operating systems from 
Windows? 95, Windows 3.1, DOS and OS/2? Warp to 
Novell NetWare? and Windows МТ." 

As an IBM AntiVirus customer, you get signature 
updates, Bulletin Board support and you can sub- 
scribe to comprehensive quarterly software upgrades 
and get a fully updated antivirus product every three 
months, including the latest polymorphic fixes. 

For more on our antivirus solutions and all our 
security products, visit www.ibm.com/security or call 


1 800 ІВМ-7080, ext. G 120. 


Solutions for a small planet™ 


al 


© 


ІВМ, 08/2, SecureWay and Solutions for a small planet are trademarks of IBM Corp. All other company and/or product names are trademarks of their respective companies. © 1996 IBM Corp. 


ow theres a desktop PC that's flexible and sensibly priced for your 
Ni. or department—the Micron ClientPro". Designed for long 
life and reliable, affordable performance, this new PC offers years of pro- 
ductive and adaptable computing without costly system upgrades. And 
now we are matching the power and reliability of the Pentium? processor 
with powerful system software. Introducing the new 32-bit operating sys- 
tem everyone is talking about—Microsoft® Windows МТ 94.0. A network 
operating system known for its reliability, Windows NT features the popu- 
lar Windows 95 interface for the business network and integrates built-in 
management and support tools. Windows NT 4.0 also offers important 
innovations in graphics, multimedia, business productivity and the 
Internet, and it has excellent mixed-platform integration, a full comple- 
ment of security features, multiplatform and multiprocessor scalability, 
and reliability enhancement features. With Micron, you get a system cus- 
tom configured to fit your office needs, network ready with Windows NT 


4.0 and backed by our industry-leading Micron Power™ warranty. 


Micron Power" МЕТ Warranty & Support 


| | + 5-year limited warranty on microprocessor and main memory 
| * 3-year limited parts-only system warranty 
В *1-2- or 3-year optional on-site service agreement for Micron desktop and 
| в server systems 
| Е *30 days of free Micron-supplied software support for Micron desktop systems; 3 free 


network operating system incident resolution calls for Micron server svstems 


| | + 30-day money-back policy 
| * 24-hour technical support 
| The foregoing is subject to and qualified by Micron’s standard limited warranties and terms and conditions o! sale. 
| | Terms and conditions of sale my vary for specific configurations, Copies o! the limited warranties may bé obtained 
| | 3 оп ош Web site or by calling Micron. 


MICRO 


а 5-year Micron XC 
e ist Tier Reliability | 

e Stable network реп 

^e Priced right 


D-vear limited warranty 
digh price 


ClientPro" P100 


Just won three РС Magazine 
Editore Choice awards 


° 5-year warn · rad | 
e 2nd Tier Ређа | 
• High price 


=. 


• Intel 100MHz Pentium® processor 

e 256KB pipeline burst cache, flash BIOS 

• 3Com? 3C509 Combo network adapter 

e 3.5" floppy drive 

е Tool-free minitower or desktop 

• Microsoft® Mouse, 104-key keyboard 

е MS-DOS? 6.22/Windows* for Workgroups 3.11 
Я * 5-year/3-year Micron Power™ warranty 


© PCI 64-bit graphics accelerator (2M8 EDO) 
• 8MB EDO RAM 

• 1.268 EIDE hard drive Ду 
• 14" Micron 14FGx, .28dp (12.9" display) ae 7 

© Microsoft Works preinstalled Bus. lease $51/mo. 


е PCI 64-bit graphics accelerator (2MB EDO) 
o 16MB EDO RAM ЗА 
• 2,168 EIDE hard drive А. 
e 15" Micron 15F6x, .28dp (13.7" display) 
© Microsoft Office Pro 4.3 preinstalled 


e With 133MHz Pentium processor..........add $100 


Bus. lease $69/mo. 


Tollfree from Mexico 


| 95-800-708-1755 


~ BE Tolliree from Canada 


РЕ 800-708-1758 


900 E Korcher Rood, Nompo, ID 83687 © Mon-Fri бот-10рт Sat 7om-5pm (MT) International Sales Hours: Mon-Fri bom-7pm (MT) 
208-893-3434 ® Fax 208-893-3424 © Purchose Order Fax 208-893-8992 © Technical Support Available 24 Hours / 7 Days 
Technical Support E-mail: techsupport. mex @micron,com 


©1996 Micron Electronics, Inc. All rights reserved. Micron Electronics is not responsible for omissions and/or errors іп 
typography or photography. Ай purchases are subject to availability. Prices and specifications may be changed without 
notice; prices do not include shipping and handling. 30-day money-back policy does not include retum freight and origi- 
nal shipping/handling charges, applies only to Micron brand products and begins from date of shipment. All sales are sub- 
ject to Micron Electronics’ current terms and conditions of sale. Lease prices based on 36-month lease. Intel, Intel Inside 
and Pentium are registered trademarks of the Intel Corporation. Microsott, Windows, the Windows logo and Windows NT 
are registered trademarks of Microsoft Corporetion, А! other service marks, trademarks and registered trademarks аге 
property of their respective companies. BYTE-CLPR-8610 
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International Sales 


208-893-8970 "We 


International Fax 


208-893-7393 


, Tollfree from Puerto Rico 


800-708-1756 
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ClientPro" P200 

e Intel 200MHz Pentium processor 

e 256KB pipeline burst cache, flash BIOS 

® 3Com 3C509 Combo network adapter 

е 32MB EDO RAM 

e 3.168 EIDE hard drive 

e 3.5" floppy drive 

е 8X EIDE CD-ROM drive 

• PCI 64-bit graphics accelerator (2MB EDO) 

• 17" Micron 17FGx, .26dp (15.8” display) 

* Jool-free minitower or desktop 

® Microsoft Mouse, 104-key keyboard 

• Microsoft Windows NT? Workstation " 

е Microsoft Office Pro 95 & Bookshelf? 95 CDs “ "№ 
Я * 5-yeat/3-year Micron Power warranty _ 
Bus. lease $111/mo. 
e With 166MHz Pentium processor......subtract $100 
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WICROSOFT 
READY-TO- REATO RUN 


MICR 


‘seg 


теш 


pentium 


ON 


ELECTRONICS, INC. 


http://www.mei.micron.com 
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Web Address 
COMbat 


While the Internet community wrestles 
with implementing the new version of 
the Internet protocol that increases the 
number of possible IP addresses, anoth- 
er struggle is taking place over the short- 
age of domain names. The situation stems 
from the fact that Network Solutions 
Inc.’s InterNIC controls more than 90 
percent of all domain names in this coun- 
try, including the top-level domains such 
as .сот, .edu, „роу, and пес. With sucha 
limited number of domains, the selection 
of good domain names appears to be 
shrinking. 

Butis there really ashortage? Rosalind 
Resnick, president of NetCreations 
(Brooklyn, NY; http://www.netcreations 
.com/), an Internet software and mar- 
keting company, doesn’t think so. The 
problem of companies who can’t get their 
favorite name into the domain of their 
Web address is analogous to trademarks, 
she says. “If someone already has your 
name [in their Web address], then you 
have to come up with another name. 
After all,” Resnick points out, “in the real 
world, you can’t start up a fast-food chain 
called McDonald’s because that’s already 
been trademarked.” 

But that doesn’t stop people from 
wanting just one name and no other for 
their domain. In that sticky sort of situa- 
tion, a vendor can turn to AlterNIC 
(http://www.alternic.net), which lets a 
company get the key words it wants in its 
Web address by using alternative top-lev- 
el domain names. By giving enterprises 
more opportunities to have the name 
they want, AlterNIC argues, it fulfills con- 
sumers’ desires and helps prevent busi- 
nesses from slugging it out over who gets 
what domain name. 

Sounds good, but there’s a storm 
looming. InterNIC believes it is the sole 
gatekeeper of top-level domain names 
and that attempts by other companies 
to infringe on that responsibility inter- 
fere with its legal right to control 
domains, Whether AlterNIC is success- 
ful in freeing up top-level domains is an 
open question. But it seems certain that 
as more companies put marketing and 
sales operations on the Web, some open- 
ing up of top-level domains is certain to 
happen. – 5ЈУМ 
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Datapro Report 


Unix Survey: Users Like Reliability, 
Scalability, and Performance 


While many users are including Microsoft operating systems in their purchasing plans, that 
doesn't mean they are downsizing their plans for Unix. According to Datapro's 1996 
International User Ratings Survey on Unix and Open Systems, Windows NT is used in 38 per- 
cent of the organizations surveyed, and 23 percent more are planning to add NT this year. 
However, Unix remains popular due to its flexibility, scalability, and power, with which 
Microsoft currently cannot compete. 

NT is the logical upgrade path for organizations that have outgrown Windows, and NT is 
making major inroads into Unix's low-end server market. Over the past two years, Unix ven- 
dors have reacted to market shifts caused by NT by moving to the high-end server market. For 
example, SCO, once considered the premier low-end Unix vendor, now markets its OS as an 
enterprise-class product for client/server and host-based systems. 

Although users like Unix's reliability, high performance, scalability, interoperability, and 
client/server support, they also complained that Unix systems still cost too much, and that 
installation, ease of use, and user interfaces could be better. One version of Unix that received 
high marks for affordability is Linux, which is available for free or for a nominal CD-ROM 
charge. The Linux ratings cannot be considered statistically valid, but it's interesting to note 
that the OS scored quite well in ease of use, development tools and utilities, and of course 
price. It didn't score as well as the others in scalability. One reason could be that ports of Linux 
to RISC processors are newer to the market than versions for Intel-based PCs. 

Over the years, one common complaint with Unix has been that it's too expensive. If Linux 
had been available 10 years ago, one can't help wonder what its impact would have been. 
Mary l. Hubley, principal analyst. For more information on Datapro Information Services: (800) 328- 
2776; (609) 764-01 00; http://www.datapro.com. 


Product IBM Digital HP-UX SCO* SunOS/ SystemV Linux 
AIX Unix Solaris 

Number of 181 81 224 202 297 114 33 

responses 

Client/server 3.5 3.6 3.7 3.4 3.9 3.5 3.4 

support 

Development 21 32 3.4 31 36 3.1 3.8 

tools/utilities 

Interoperability/ 96 37 3.6 3: 30 3.5 3.7 

communications 

Performance 3.6 3.9 3.8 3.4 3.7 3.7 3,6 

Scalability 36 35 3.8 32 37 3.7 3.1 

Security a2 33 3.3 ss 42 3.3 2.8 

User interface 3 3.2 3.4 27 3.2 2.8 3 

Ease of installation 2.9 3.1 3.2 2.8 3.2 3 3 

Ease of use 3.1 3.3 3.3 2.9 3.1 9.1 3.4 

Рисе 2.7 3 2.9 2.8 3 2.9 4.7 

Reliability 3.6 3.7 3.9 3.4 3.8 3.8 3.8 

Maintenance/suppot 34 3.3 3.6 29 33 3.4 3 

Overall satisfaction 3.3 3.4 3.5 3.1 3.5 3.3 3.5 


Ratings are on a 5-point scale, where 1 =роог 2 —fair, 3 = good, 4 = very good, 5 = excellent. *(Unix, Xenix, Open 
Desktop, OpenServer) 


600 DPI COLOR 

CAPABLE 1 
office paper or 
transparency. 


5¢ A COLOR PAGE 
A fraction of the 
cost of color 
photocopies. 4 


| From the work- 
years in color printing. 


| P. 6 PPM COLOR 
l Twice as fast as 
к any competitor's 
E desktop laser. 
; b 
3 | 
4 FREE BLACK INK 
Now you can send | 
everything to your 
color printer, | 
А ~ У | 
^ 


Brilliant perforinance. Breakthrough price. 


The new Phaser? 350 costs less to own, lesg to use than any other laser-class, workgroup 
color printer. With award-winning performance that's become the hallmark of Tektronix: 
RISC processing. Ample RAM. Networking. So now our incredible speed and brilliant 
color are the most affordable and economical, too. No wonder, at over $500 million in 
color printing revenue, Tektronix sells more workgroup color printers than anyone. 
Call 800/835-6100, Ext. 1314. http;/www.tek.com/GPHMP 1314 


Phaser 140 Phaser 240 Phaser 350 Phaser 440 


© 1996 Tektronix, Inc. All rights reserved Circle 158 on Inquiry Card. 
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Multimedia 


T With today' 5 new point-and-click 1 
| authoring tools, ; anyone сап: 1 toss togeth- | 
E a | multimedia project. и 


putem mE mmm 7 
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-Use Multimedia to Leam - | 
| 1 
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T ating а CD-ROM, Web page, or BUSES X 


| presentation i is another matter. The Sonic | 
| CD-ROM for Desktop / Audio Production . 
5 “focuses: on one special aspect of multi- 1 
| media:sound. | 
| The disc aah thorough lesson іп | 
В audio production basics, and it makes | 
| good use of plentiful examples, This prod- | 

uct will be most useful for technicians | 1 
who want to polish their sound skills. Gal 
Another valuable CD-ROM for audio 
production is the ІЕЕЕ 5 Standards іп | 


——— € шаци = 


Fee 7,15 


The Sonic CD covers techniques 
of аш progueione 
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7 арааг Generated! uate This cD 1 
1 offers essays and documents concerning | 
| desktop music publishing, MIDI ‚ high-lev- | 
| el music programming, digital audio, 3- | 
|| D sound, multimedia, and computer- 1 
| assisted instruction. | | 
The amount of information varies sfrom 

| subject to subject. The CD. may disappoint | 
people interested in a specific ‘angle (e.g. 

| only ‘one study covers 3-0 sound). Overall, 1 
B however, this disc delivers practical infor- Ч 


| ‘mation for audio developers ona wide 

. variety of topics. = Jason Krause 

І ft JasonKrause | 
| 

| Тһеболіс CD-ROM for Desktop — 1 
2 Audio Production | 
| АР Professional, (800) 321 5068; 

[ Uca: 95. Go 1 
7 | l 
| Standards in Computer | 
T Generated Music i 
" IEEE, (800) CS BOOKS; 

| http://www.computer.org 1 
| $49.95 for IEEE Computer Society | 
| members, $69 for nonmembers 

| - | 
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Web Cameras 
Hit the Road 


A new type of diminutive network gad- 
get—cameras that snap images you can 
view with a Web browser—could start 
showing up in some unusual places, like 
highways and hallways and even your 
front door. Current network cameras 
from Microplex (800-665-7798; 
http://www.microplex.com) and Axis 
Communications (800-444-AXIS; http:// 
www.axisinc.com) are 1-pound devices 
that can take color images and put them 
on self-contained Web servers ata rate of 
about 1 frame per second. Anyone with 
a standard browser can view those 
images, opening up all kinds of possibil- 
ities for remote surveillance and other 
types of applications that can take advan- 
tage of the Web. 

The drawback with current versions 
of the Axis and Microplex products is 
they don't have serial ports; instead 
they use standard Ethernet UTP connec- 
tions to a network. Both companies say 
they are planning new versions with ser- 
ial ports. That would leta modem trans- 
mit the images over a standard phone 
line, thus providing much more flexibil- 
ity in camera location. Who knows? 
Maybe one day commuters will rely on 
Web-enabled cameras placed along pop- 


ular travel lanes to avoid rush-hour traf- 
fic; or maybe high-tech workers on the 
coast will use a network camera to see 
when the surf is up. - DA 


Vendors Ready 
Better E-Mail 
Boxes 


If you live in e-mail, your house may be 
about to undergo a major reconstruction. 
Lotus, Microsoft, SoftArc, and others 
have renovated their mail client pro- 
grams to make them more tightly inte- 
grated with contact management, sched- 
uling, and other business tasks. 

Microsoft's new Outlook program, 
which will be part of the next version of 
MS Office, offers a wealth of new features 
(for more information, see the What's 
New Software Preview on page 208). And 
Lotus has similar developments in the 
works for cc: Mail (see the screen below). 

cc: Mail Release 7's new capabilities 
include basics like the ability to apply 
styles to individual words in a message. 
More comprehensive design overhauls 
include a user interface that more close- 
ly resembles that of Notes Mail and 
tightersynchronization for remote users. 
The interface for creating rules for han- 
dling messages automatically has been 
improved, and you can test those rules 
before making them operational. Remote 
users can access files on the LAN, and new 
message-sorting capabilities help you tai- 
lor your mailbox interface. 

SoftArc’s FirstClass 4.0 (slated to ship 
in early 1997) will integrate new calen- 
daring features with its e-mail, collabo- 
ration, and other capabilities. Further in 
thefuture, expect closer integration of e- 
mail and telephony, SoftArc officials say. 

~ ОА 


Here is the sales forecast for Q1. Please adjust your quotas and build targets | B | 
appropriately. Note that the forecast for "Exploring East Africa" is up over 30% T 


from last month! 


January February 


Exploring East Africa 10,000 5,000 
Sailing the Caribbean 25,000 19,000 
Camping in Lake Tahoe 2,500. 2,500 
Skiing the Andes 20,000 15,000 


th Arial, 


The new сс:Май fi Finally lets you a 


March 
14,500 
30,000 
5,000 
10,000 


pply крп to individual words. 


There Is Only One Choice For Data Compression. 
PKZIP for Windows 


957 


New Features in 
PKZIP for Windows Version 2.50 


> Ability to create „ПР files that span multiple diskettes 

> Create a Windows self-extractor 

> Self-extractor can span multiple diskettes 

> Long file name support for Windows 95 (16 and 32-bit) and 
Windows NT (32-bit) 

> Integration with Windows 95 & NT Explorer 

> Plus additional features 


Put Your Executables on а Diet 


PKLITE™ increases your 
valuable disk space by 
compressing DOS and 
Windows 16-bit executable 
(.COM, .EXE and .DLL) 
files by an average of 45%. 
The operation of PKLITE is 
transparent, all you will 
notice is more available disk 
space! Price $46 


' | Software developers, save disk space and media costs 
The growth of the Internet and the increased use of World Wide Web with smaller executables. You can distribute your 


: | software in a compressed form with PKLITE 
browsers are creating a greater need to compressand uncompress data Bg лты PT ITE MC usd E m 


files. Saving disk space and saving on-line phone charges are big option to compress files so that they cannot be expanded 

benefits of compressing data files with PKZIP? for Windows. PKZIP  bYPKLITE. This discourages reverse engineering of your 
. а programs, Price $146 

for Windows compresses files an average of 50-70% with many large | 

text and database files compressing well over 90%. PKZIP's simple Put Compression into YOUR Application 


point-and-click interface lets you easily compress one file or all files The PKWARE Data Compression Library? products 
оп an entire hard drive, and store them in the .ZIP file. РКУУАВЕ allow you to incorporate data compression technology 


" к into your software applications. Th licati 
provides the best and fastest data compression technology on the Eun ВНЕ Ask ж P EEG 


market, try it and see! allowing data to be compressed to or extracted from any 
device or area of memory. 


Ку 


. ' The all-purpose Data 
PKZIP for Windows allows you to easily open files created with E n Algorithm 


PKZIP for DOS Version 2.042. PKZIP is also compatible with compresses ASCII or 
Windows 3.1 or higher, Windows 95 and Windows NT. binary data quickly. 
The routines can be 
used with most 
compatible language 
compilers. Separate 
DOS, DOS32, || 
То огдег са!! (414) 354-8699 Windows, 05/2, Win32, 

в н а UNIX an acintost 
or visit our Web Site http://www.pkware.com | И | 


PKZIP for Windows $49, PKZIP for DOS $47 plus shipping апа 
handling. 


1992-1996 PC World World Class Award 
1998 Government Computer News 

Best New Product Award at FOSE Finalist TT o ЕЕЕ 
1995 Computer Currents Readers Choice Award е тж = = СНЕСК 
1993 Shareware Industry Award ; ЕН 47727 
1992 Premiere Computing Magazine Award 
1992 Dvorak/Zoom Award 


, Ф 
The Data Compression Experts 
9025 М. Deerwood Drive / Brown Deer, М 53223 USA 
FAX: 414-354-8559 BBS: 414-354-8670 
Email: into@pkware.com 


BY-1096 


Copyright 1996 PKWARE, Inc. АП Rights Reserved. All trademarks or registered trademarks are property of their respective owners, 


Circle 151 on Inquiry Card. 


Check out the new web site 
from Data Communications 


www.data.com 


Blasts from 
the Past 


Years ago in BYTE 


Desqview/X from Quarterdeck finally 
brought the X Window System to DOS, 
to tepid response from the market. 
Microsoft admitted that NT wouldn't sup- 
port OS/2. Bill Gates said sales of spe- 
cial Presentation Manager versions of 
Excel and Word were dismal. Mean- 
while, Lotus released the first version of 
1-2-3 for Windows and the Mac. Lotus 
later turned its back on the Mac version. 
And rifts started appearing in the Ad- 
vanced Computing Environment when 
it turned out you really would need at 
least two versions of source code and 
four compilers. Meanwhile, Compaq's 
new systems promised Plug and Play, 
but not The Plug and Play. Compaq's 
version mostly promised that you'd be 
able to upgrade the processor. 


Years ayo in BYTE 


The Applell GS received mixed reviews. 
We liked its new 16-bit processor but 
worried that the GS cost too much and 
didn't offer graphics superior to the 
Amiga or Atari. Also, we wondered why 
Apple would invest such energy in pre- 
serving 10-year-old technology. 


Years ago in BYTE 


In their first good look at the brand new 
IBMPC, BYTE's editors were impressed 
and even sur- Баннер 
prised that Big % | 
Blue, known 
then for its big 
iron, could do 
suchaswelljob | 
on a PC, We 
alsoranalong MEE а 
tutorial on ап ШИ: “ 
up-and-coming newtechnology for PCs 
known as the local-area network. 
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A Dark Cloud of Bugs 


Bruce Brown, president of BugNet, discusses beta software, 
the proliferation of bugs, and tbeir tbreat to tbe industry. 


BYTE: How did you decide to get into 
the bug-reporting business? 

Brown: About two years ago, I had a 
sense that compatibility, glitches, and 
bugs were going to become an increasing 
concern to PC users. It seemed clear to 
me that the bowl of jelly was going to 
shake when Windows 95 and Windows 
NT 4.0 hit. I felt this was going to create 
a need for products and services that 
would help users get over, or around, 
these problems. At the outset, we were 
doing a traditional newsletter, but the 
newsletter is now 100 percent electron- 
ic on the Web. We also sell a database of 
bug/fixes in HTML, and are syndicated in 
a half dozen major dailies, as well as 
InfoWorld and Computer Currents. We 
also just signed an exciting new mass 
marketing deal with Online Interactive. 

BYTE: With all the free beta software 
available today, do you feel that people 
are more willing to put up with bugs? 

Brown: That’s a complex question 
which has to be addressed from a cou- 
ple of angles. Because of the need to gen- 
erate revenue and sustain stock prices, 
there is a lot of pressure to release prod- 
uct as quickly as possible and to deal with 
bugs later. This is a fact of the business 
and, if anything, is becoming more preva- 
lent, even though vendors obviously 
don’t want to put out products which are 
so buggy that they depress sales. Beta is 
a little different, but it also plays into the 


software vendors’ almost maniacal desire 
to curtail support costs. Beta looks like a 
dream come true to the vendors because 
they can say up front, “We’re not going 
to support this,” and at the same time 
they derive certain testing benefits from 
people who use a beta product and 
inform the company of problems. 
BYTE: Why then 15 beta a threat? 
Brown: The threat is that installing 
beta can screw something else up in your 
system. For example, in a bug that Bug- 
Net broke, it was revealed that Internet 
Explorer 3.0 Beta 2 running under Win- 
dows 95 replaces one or more system 
files with versions that are incompatible 
with some commercial products that you 
pay money for. So you install the beta 
and, all of a sudden, some commercial 
products don’t workas they should, And 
you go to the vendor you paid money 
to, and nowthe vendor may very well say 
to you, “This is a beta, and we don’t 
support beta. You’re on your own.” Users 
don’t realize that the “free” program that 
they download may in fact cost them a 
lot of time and money. 
BYTE: Do you think this will change? 
Brown: This gets into an issue that I 
think is really societal. We have come into 
a situation where the expectations of the 
user are changing. There is a conflict 
between the expectations of the tradi- 
tional users of PCs, the PC enthusiasts, 
and the new group, normal people who 
may not want to spend their weekend 
screwing around with their printer dri- 
vers. То make the PC an everyday appli- 
ance, this large new group must be satis- 
fied. But these folks expect the darn thing 
to work when they turn it on, and of 
course the PC fails this basic test far too 
often. And so even though the industry 
as a whole may be doing a better job in 
the minds of traditional users, it may be 
doing worse in the minds of the users that 
the vendors most want to reach. And this, 
in turn, may be part of why such a shock- 
ingly small percentage of PC sales are 
made to first-time purchasers. 


For more information, see 
http://www. bugnet.com/~bugnet 
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omino, a.k.a. HTTP Services 
for Lotus Notes, gives Notes 
developers a powerful jump- 
start in creating dynamic Web 
sites, and it offers unique interactive 
tools not yet available from other major 
players. Domino extends Notes’ propri- 
etary architecture onto the Web, serving 
Notes databases to browsers on-the-fly. 
It loads as a Notes 4.x server task, deliv- 
ering both a traditional HTTP server and 
the Domino engine that interacts with the 
Notes document and object store. 

While not eliminating the need for 
Notes clients, Domino does give Web 
browsers a great deal of Notes’ func- 
tionality. Users can browse multiple 
views; create, edit, and delete docu- 
ments; perform full-text searches; down- 
load binary files; read and send Notes 
mail; and post documents that trigger 
work-flow agents. 

Installing Domino on our Windows 
NT server required updating the Notes 
Release 4.1 Public Address Book and reg- 
istering Web users, adding them toa spe- 
cial Domino Users group. You can give 

TECH FOCUS 
Who's on Guard? 
Domino creates new security exposures. 
Even with optional Secure Sockets Layer 
encryption, there’s somewhat less securi- 
ty when accessing the Notes environment 
via a Web browser. With a standard Notes 
client, authentication requires an autho- 
rized Notes ID in addition to a password. 
Domino globally exposes all Notes data- 
bases, requiring you to manually disable 
confidential databases from the Open 
Database dialog and Catalog lists. For now, 
Lotus suggests putting Domino databases 
on a separate server, using Notes replica- 


tion to update and maintain communica- 
tion between Internet and intranet. 


жі Very Good 
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The eagerly awaited Lotus Domino serves up a goodly 
dose of Notes functionality to Web clients. By Steve Gillmor 


Notes Opens Up to the Web 


g Domino and | HS ore in harmon yi Micro 
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Search Ғад І 
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NEW 


from http://domino.lotus.com 
(requires Notes 4.x Server) 


Lotus Development Corp. 
| Cambridge, МА 


: (800) 343-5414 
- Ғоғт - 
(617) 577-8500 
http://www.lotus.com 
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Domino lets you customize Notes templates, databases, 


and forms for interactive HTTP serving. 


group members access to databases at a 
variety of Notes security levels. You can 
also create an Anonymous entry in the 
Notes Access Control List to give access 
to unregistered users. 

Domino allows Web developers to 
leverage Notes tools such as input vali- 
dation and translation formulas, hiding 
and revealing information based on time- 
sensitive and user-identity criteria, and 
displaying threaded discussions that are 
automatically indexed for querying. The 
“gold” release we tested supplied sever- 
al sample databases, including a regis- 
tration application with several agents. 

With Domino, you can detect the type 
of client and optimize the look of a data- 
base according to whether a Web brows- 
er or a Notes client is viewing it. Domi- 
no supports the insertion of Hypertext 
Markup Language (HTML) code, com- 
bining HTML and Notes data and pass- 


** Fair * Poor 


ing it to the browser. You can use HTML 
pass-through code to process graphics, run 
Common Gateway Interface (CGI) scripts, 
and add URL links. Browsers don't sup- 
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port the same rich server connections as 
Notes clients, so only server-based agents 
can use LotusScript scripting. 

Domino will evolve as Web browsers 
acquire more capabilities. But even in its 
first release, this HTTP server add-in pro- 
pels Notes to the head of its class. El 


Steve Gillmor, of Soutbern Digital, Inc. 
(Charleston, SC), bas extensive experience 
using and installing Notes. You can reach bim 
at sgillmor@aol.com. 
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HDS's @workStation is a low-cost box for Web 
access, Java applets, and Windows. By Peter Wayner 


X Terminal + Browser + Java = Web PC 


any people are fascinated by 
the concept of a “network 
computer" that provides a 
low-cost way to get on the 
Net, browse the Web, and run Java 
applets. One of the first such machines 
to reach the market comes from HDS, 
which is selling an enhanced version of 
its X Window terminal called the 
@workStation. The system offers a sur- 
prisingly versatile way to give many users 
access to both the Web and Windows 
applications for as little as $750 per seat. 

HDS could jump into this new market 
so quickly because smart terminals that 
run X Window are a fixture in the Unix 
community. These are often diskless sys- 
tems with a small amount of memory that 
simply display whatever the workstation 
tells them to. HDS took these functions 
and added three crucial ROM-based com- 
ponents: a Web browser, a Java virtual 
machine to run applets, and NTRIGUE 
client software from Insignia Solutions 
(Santa Clara, CA) that lets you fire up 
Windows applications remotely. The 
@workStation provides excellent brows- 
ing and Java applet speed because these 
operations run locally on an Intel i960 
embedded RISC machine. 

We tested the @workStation Prima, 
the 25-MHz model. The basic unit ($749) 
comes with 8 MB of RAM, no hard disk, 
and a 17-inch grayscale monitor. À sys- 
tem with a 15-inch color monitor costs 
$1199, while 17-inch color costs $1499. 
Our test unit—with 36 MB of RAM (128 
MBistops) anda 15-inch color display— 
priced out at $1899. 

The browser firmware, licensed from 
Spyglass (Champaign, IL), loads docu- 
ments directly from the Web if youletthe 
@workStation have its own IP address 
(which can be statically or dynamically 
assigned). To use Windows applications, 
however, you must run them remotely 
onan NT server that's running NTRIGUE 
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(as tested, with 25-MHz 
1960 processor, 36 МВ 


of RAM, 15-inch color 
display) 


HDS Network Systems 
King of Prussia, PA 


(800) 437-1551 
(610) 277-8300 

пт поје сат 
http-/^www.hds.com 


Circle 1059 
on Inquiry Card. 


The HDS @workStation uses Insignia Solutions’ NTRIGUE 
to access Windows applications on an NT server. 


($1995 for five-user license, $195 per addi- 
tional user). Computation is done on the 
server machine, but drawing takes place 
on the @workStation. Sending the draw- 
ing information over the network is rela- 
tively slow, but not prohibitively so. 

We hooked our test unit through its 
built-in 10Base-T Ethernet connection to 
an AST Bravo 200-MHz Pentium Pro sys- 
tem running NTRIGUE. Windows per- 
formance on the @workStation was 
respectable, but the user interface could 
not duplicate the snappy response of 
the big machine. For example, when] 
typed in the NT MS-DOS editor (an old 
16-bit application), screen output lagged 
one or two characters behind. Clearly the 
network limits the ability for the low-end 
box to compare with a dedicated PC. 

If you’re building a network of com- 
puters for people who occasionally use 
Windows applications that are not graph- 


Жжжж Outstanding 


ics-heavy, then an array of @workSta- 
tions could save you money. Hooking up 
a dozen or so terminals to a good high- 
end server running МТ can cut the cost of 
hardware and dramatically reduce sys- 
tem upkeep because you have to upgrade 
only the software on the central NT serv- 
er. In terms of performance, the @work- 
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Station is comparable го that of a PC 
when using basic applications like word 
processing. It falls short when running 
graphics applications like games. But 
who plays games at work anyway? ІН 


Peter Wayner is a BYTE consulting editor who 


lives in Baltimore. You can reach him at 
рс @access.digex.net. 
жжжх Very Good 
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Introducing 
the first PC 
worthy enough 


to work beside 
your trusty 
HP printer. 
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HP Vectra 500 PC 


You never give your HP printer a second thought. You just know it's going to work. Now that 
same HP performance can be found in a line of PCs designed specifically for the demands of 
small business. The HP Vectra 500 PCs. They all arrive ready to work. Some are HP/Microsoft® 
Small Business Centers-they're armed with Microsoft Office for Windows?95 Professional 
Edition. And to make everything a little more manageable, every Vectra 500 comes with 
Designed for free online service and support. Dealers include: Intelligent 
22225 Electronics, Computerland, Datago, MicroAge, Inacom апа 
И, CompUSA Corporate. For more information, call 1-800-322-HPPC, 


а e Microsoft’ 
pentium Windows95 Ext. 1557. And see what a good family name can до for you. 


‘in Canada, call 1-800-387-3867. “Average U.S. street price for Pentium® processor-based НР Vectra 510 5/75 PC. Monitor nat included. HP Vectra 500 PCs come with Microsoft Windows 95 preinstalled. 
'Standard on 133 and 166 MCx models, optional on all other models. "Other capacities available. Standard on CD, MC and MCx models. ‘Multimedia models only. “On-site, second-day business service. 
Microsoft and Windows are U.S. registered trademarks of Microsoft Corporation, Pentium and the Inte! Inside logo are registered trademarks of Intel Corporation, ©1996 Hewlett-Packard Company PPG429 


НР PCs For Small Business 


НО 91,309. 


Minitower or Desktop models: 
elntel 100, 120, 133, 150 or 166 MHz 
Pentium processor 
•8 ог 16МВ EDO Memory 
(128MB тах} 
•256КВ cache memory’ 
64-bit PCI video 
•2.56В hard drive? 
*4X, 6X or 8X EIDE CD-RDM Drive? 
„28.8 fax/data modem with 
telephone answering machine’ 
16-bit Sound Blaster audio* 
«Hands-free headset with microphone* 
«1-year on-site warranty® 
•1-уваг free phone support for hard- 
ware, 90-day free software support 
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2% Everything You ~ ы | Whati itis 
LÀ 
7 Always Wanted 


o Know About 
CD-ROM and More! 


BYTE Guide to CD-ROM, 
Second Edition 

by Michael Nadeau 
Includes One CD-ROM Disc 
$39.95 USA 

ISBN: 0-07-882104-5 


OSBORN 


http://www.osbome.com 
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CD-ROM 


| SECOND EDITION | 


Don't let Windows 95 run your life. With the 

BYTE Guide to Optimizing Windows 95, you're in 
control. Filled with fresh solutions and optimizing 
shortcuts, you'll find slick tips and expert advice on 


• Installing Windows 95 

• The Internet 

• Multimedia 

• Handling old Windows and DOS applications 
• Networking with Windows 

• Troubleshooting. . .and much more 


You'll also get the real scoop on hardware issues and 
third-party products. An ideal quide and handy 
reference, you'll turn to the BYTE Guide to 
Optimizing Windows 95 again and again as you 
power up Windows 95 to your standards. 


-How it Wo 
-How to = for it 


PEAK PERFORMANCE IS 
THE NAME OF THE GAME — 


The name of the book to get you there is the 


BYTE Guide to 
Optimizing Windows 95 


Шш 


OPTIMIZING 
WINDOWS 95 


ЕГІ Techniques 
for Increased 
Productivity 


BYTE Guide to Optimizing Windows 95 
by Lenny Bailes 

with Bermant, Menefee, and Heilbom 
$29.95 USA 

ISBN: 0-07-882120-7 


BYTE Guide to OpenDoc Schildt's Windows 95 Schildt's Advanced Windows 95 


by Joshua Susser & Programming in C and С++ Programming in Cand C++ 
Andrew MacBride by Herbert Schildt by Herbert Schildt 
$29.95 USA $29.95 USA $29.95 USA 
ISBN: 0-07-882118-5 ISBN: 0-07-882081-2 ISBN: 0-07-882174 -6 
E Ы? Available now at your local book and computer stores —Ó Ж 


or call 1-800-822-8158 and use your American Express, 


VISA, Discover, or MasterCard. 


№ 


xt NATIONWIDE STORES 


ARIZONA 

јетре 

Computer Library 
PH: 602-820-0458 


CALIFORNIA 
Capitola 

Capitola Book Cafe 
PH: 408-462-4415 
FAX: 408-462-2536 


Cupertino 
A Clean Well Lighted Place 
PH: 408-255-7600 


Stacey's Professional 
Bookstore 

PH: 408-253-7521 
FAX: 408-253-5861 


Irvine 

Irvine Sci-Tech Books 
PH: 714-733-1002 
FAX: 714-733-0122 


Los Angeles 

OPAMP Technical Books 
PH: 800-464-4322 

FAX: 213-464-0977 


Menlo Park 
Kepler's Books & 
Magazines 

PH: 415-324-4321 


Mountain View 
Tower Books 
PH: 415-941-7300 


Pole Alto 

Stacey's Professional 
Bookstore 

PH: 415-326-0681 
FAX: 415-326-0693 


Sacromento 
Tower Books 

2538 Watt Avenue 
PH: 916-481-6600 


San Diega 

San Diego Technical 
Book, Inc. 

PH: 800-346-0071 
FAX: 619-279-5088 


San Jose 

Computer Literacy 
Bookshops 

PH: 408-435-1118 
EMAIL: info@clbooks.com 


Sen Luis Obispo 

E! Corral Bookstore 
CAL Poly SLO 

PH: 805-756-1101 
FAX: 805-756-5351 


Santa Barbara 
Earthling Bookshop 
PH: 805-965-0926 


Stanford 

Stanford Bookstore 
Stanford University 
PH: 800-533-2670 


COLORADO 
Boulder 

Biblio Tek 

PH: 303-443-7037 


Colorado Springs 
McKinzey-White 
Booksellers 

PH: 719-590-1700 
FAX: 719-531-7631 


Е 
со 
= 
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E 
со 
Denver 
Auraria Book Center NEBRASKA 
PH: 303-556-3230 Lincoln 
Nebraska Bookstore 
Tattered Cover Bookstore PH:402-476-0111 
PH: 303-322-7727 FAX: 402-476-0111 
Englewoad NEW JERSEY 
Softpro Books Newark 
PH: 303-740-7751 Newark Book Center 


FAX: 303-740-8152 


DELAWARE 

Newark 

University Bookstore 
University of Delaware 
PH: 302-831-2637 


GEORGIA 

Atlanto 

Engineers Bookstore 
PH: 404-221-1669 
FAX: 404-221-1119 


HAWAII 

Honolulu 

Honolulu Book Shops 
PH; 808-536-9512 
FAX: 808-538-7580 


IDAHO 

Moscow 
University of Idaho 
Bookstore 
University of Idaho 
PH: 208-885-6469 


lowa State University 
Book Store 

PH: 515-294-5684 
FAX: 515-294-5669 


MARYLAND 

College Park 

University Book Center 
University of Maryland 
PH: 301-314-7855 
FAX: 301-403-8326 


MASSACHUSETTS 
Boston 

Waterstone's Booksellers 
PH:617-859-7300 

ҒАХ: 617-437-0997 


Cambridge 
Harvard/Co-Operative 
Society 

PH: 617-499-2000 
FAX: 617-868-7038 


Wordsworth Books 
PH: 617-498-0080 
FAX: 617-354-4674 


Worcester 

Tatnuck Bookseller/ 
Databooks 

PH: 800-642-6657 
FAX: 508-756-9425 


MINNESOTA 
Minneopolis 
Baxter's Books 

PH: 612-339-4922 
PH: 800-626-1049 
FAX: 612-339-6134 
EMAIL: 
tombaxter@aol.com 


PH: 201-642-7956 
FAX: 201-642-3345 


Princeton 

Princeton University Store 
PH: 609-921-8500 

FAX: 609-924-9651 


NEW YORK 

Blasdell 

Village Green Bookstore 
РН: 716-827-5895 

FAX: 716-827-5898 


Fairport 

Village Green Bookstore 
PH: 716-425-7950 

FAX: 716-425-4968 


New York 
Barnes & Noble #200 
PH: 212-807-0099 


Classic Bookstore 
PH: 212-466-0668 
FAX: 212-466-0363 


Computer Book Works 
PH: 212-385-1616 
FAX: 212-385-8193 


McGraw-Hill Bookstore 
PH: 212-512-4100 
FAX: 212-512-4105 


Tower Books 
PH: 212-228-5100 
FAX: 212-228-5338 


Rochester 

Total Information, inc. 
PH: 716-254-0628 
FAX: 716-254-0153 


World Wide News 
PH: 716-546-7146 


NORTH CAROLINA 
Chapel Hill 

Bull’s Head Bookshop 
PH: 919-962-5060 
FAX: 919-962-7392 


OHIO 

Cincinnati 

University of Cincinnati 
Bookstore 

PH: 513-556-1800 
FAX: 513-556-5555 


Dayton 

Books & Со, 

PH: 513-298-6540 
FAX: 513-298-7895 


Wilkie's South 
PH: 513-434-8821 


Kent 

Kent State University 
Bookstore 

PH: 216-672-2762 
FAX: 216-672-3758 


lima 

Readmore's Hallmark 
2100 Harding Hwy 
PH:419-229-2601 


OREGON 
Beaverton 

Book Vault 
PH:503-646-8119 
FAX: 503-646-4459 


Corvallis 

Oregon State University 
Bookstore 
PH:503-737-4323 

FAX: 503-737-3395 


Portland 

Portland State Bookstore 
PH: 503-226-2631 

FAX: 503-7 25-3B00 


Tower Books 
PH:503-253-3116 
FAX: 503-253-4189 


PENNSYLVANIA 
Edwordsville 

Village Green Bookstore 
PH: 717-283-9340 

FAX: 717-283-9367 


King of Prussia 
Gene's Books, Inc. 
PH:610-265-6210 
FAX: 610-265-6260 
EMAIL: 


genes1@netaxs.com 


Philadelphio 
Tower Books 
PH: 215-925-9909 
FAX: 215-923-5969 


Pittsburgh 
Carnegie Mellon 
University Shoppe 
PH: 412-268-2966 
FAX: 412-268-5592 


West Chester 
Chester County Book 
Company 
PH:610-696-1661 
FAX: 610-429-9006 


TENNESSEE 

Knoxville 

University Book & 
Supply Store 

University of Tennessee 
PH: 615-974-1049 


TEXAS 

Arlington 

University Bookstore 
University of Texas 
Arlington 
PH:817-273-2785 


Dalles 
Major's Scientific Books 
PH: 214-631-4478 


Denton 
University Bookstore 


University of North Texas 


PH: 817-565-2592 


Houston 


Major's Scientific Books 


PH:713-522-1361 
FAX: 713-524-5860 


VIRGINIA 
Blacksburg 

Volume || Bookstore, 
Virginia Tech 

PH: 703-231-5991 
FAX: 703-231-7786 


WASHINGTON 
Bellevue 

Tower Books 

PH: 206-451-1110 
FAX: 206-454-0453 


Bellinghom 
Students Cooperative 
PH:206-650-3958 


Seottle 

Elliot Bay Book Co. 

PH: 206-624-6600 

FAX: 206-343-9558 


University Bookstore 
PH: 206-634-3400 
FAX: 206-634-0810 


WASHINGTON DC 
Woshington DC 
Reiter's Scientific & 
Professional Books 
PH: 800-537-4314 
FAX: 202-296-9103 


WISCONSIN 
Milwaukee 

Harry W. Schwartz 
Bookshop 
PH:414-274-6400 
PH:800-236-7323 
FAX: 414-274-6408 
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Artist” 


Vivid colors. Ergonomic design. Performance and features to indulge the 
visionary in you. 


Princeton Graphic Systems® monitors have always had a solid reputation for pushing 
performance barriers far beyond industry standards. This tradition was proven with the 
highly respected Ultra 15 which won PC World's Best Buy Award a 
remarkable three times in a row. The 135MH2/82KHz 
Ultra 17+ further redefined the industry with its award- 
winning, high refresh rate performance and ultra-low Ж 
price, Now, our ExtraOrdinary new models surpass even om 
our own stellar benchmarks. 

Case in point, the 2075. With its super-high 95KHz 
horizontal frequency, 200MHz video bandwidth and an ultra-fine 0.26mm dot pitch, 
this 17" (15.8" viewable) monitor delivers a bold, flicker-free resolution of 1600 x 
1200 @ 75Hz. That's rock-solid performance. Furthermore, our engineers added 
Enhanced Imaging Circuitry for a sharper focus without the moiré problems so 
common to other 0.26mm monitors. That's a difference you can see! 

Princeton’s next generation of EO monitors incorporates PreVu** controls and 
Coloright™ technology perfect for intense, graphical applications. іп addition, 
Princeton offers an ExtraOrdinary, full three year “Bucket to Bezel” limited warranty*. 

The EO Series is already available at your nearby dealer. See it today, Their 
performance will win your heart. Their price will ease your soul. 


SOUL of an 
Accountant» 


ч 
5722» зсомих 
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C Т ® 
СА, < Princeton Graphic Systems • 2801 5. Yale St., Ste. 110 • Santa Ana, СА 92704 • Tel. 800/747-6249 ог P | N Е ОМ 
NF Vi M 714/751-8405 • Fax 714/751-5736 + Fax- On-Demand 714/751-0168 * Web Site: www.prgr.com 

€: 1996 Princeton Graphic Systems. All rights reserved. All trademarks are the properties of their respective owners. As an Energy 


Star™ Partner, Princeton Graphic Systems has determined that these products meet Energy Star** Guidelines for energy efficiency. GRAPHIC SYSTEMS 
Prices and specifications are subject to change without notice. *PreVu** and Coloright?* are not available on the EO40. Full three- 
year limited warranty is offered on the following models: E040, ЕО50, EO17, EO70 and E075. 800-747-6249 ext. 165 
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Шу combining Texas Instru- 
ments’ Digital Light Proces- 
sor (DLP) optics and Adobe 
Acrobat technology into its 
Desktop Projector 4100Z, Proxima has 
set anew standard for direct digital pro- 
jection systems. The $7750 DP4100Z uses 
DLP optics to project bright, sharp, 24-bit, 
640- by 480-pixel color images through its 
1.5-to-1 zoom lens. With the optional 
Media Express package ($1495), you can 
present slides in Acrobat .PDF file format 
without an attached computer. 

After carrying the unit through sev- 
eral airports on a speaking engagement, 
I have only one complaint: its 27-pound 
weight. That said, the projector's bright- 
ness (350 ANSI lumens), clarity, and flex- 
ibility impressed fellow speakers. 

The DP4100Z's DLP display engine 
uses an active semiconductor reflective 
surface that modulates red, green, and 
blue images in turn as a tricolor filter 
rotates through the illumination source 
(see "Micromirrors Project Better Im- 
ages," July BYTE). The filter absorbs less 


to PDF 


Print PostScript 
file to disk 


(best for EPS) Print to PDFWriter 


print driver 
(not good for EPS) 


Acrobat Distiller 
(PostScript RIP} 


Acrobat 
Exchange 
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PDF file 
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Innovative optics and integrated Adobe Player firmware make 


Road-Show Romance 


Proxima's new projector a presentation stunner. By G. Armour Van Horn 


(with Media Express option 
and 540-MB hard drive) 


Proxima Corp. 
San Diego, CA 


(800) 447-7692 
(619) 457-5500 
fax: (619) 457-9647 


http://www.prxm.com 
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Adobe Acrobat technology turns the DP4100Z into a presentation 
appliance. DLP optics provide big, bright, razor-sharp images. 


light than polarizers, so the image is 
brighter than images from LCD-based 
projectors. Because the same addressable 
matrix forms the three component im- 
ages, there is no color misregistration. 

The DP4100Z accepts 24-bit video 
from two computers, has RCA jacks and 
S-Video inputs for two video sources, and 
accepts stereo sound from all four. Other 
connections include a microphone jack, a 
serial-mouse connector, and outputs for 
УСА and stereo sound. Its 3-W stereo 
speakers face backward. 

The Media Express option includes 
Acrobat Exchange PDF editing software 
(five-user Windows and Mac licenses; 
Unix is optional), an internal floppy drive 
to hold PDF presentations, and a plug-in 
cartridge with a Motorola 68ЕС040 
processor and Acrobat Player firmware 
to present the slides. Exchange lets you 
rotate images (a crucial feature), estab- 
lish transitions between slides (e.g., 
wipes, window blinds, zooms, and dis- 
solves), crop, set display intervals, and 
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combine different presentations. The 
cartridge firmware includes limited 
Exchange capabilities: deleting and sort- 
ing slides, adding some transitions, and 
setting intervals. 

Theoptional Optimizer plug-in com- 
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presses PDF presentations. You can fit 
1000 slides ona floppy disk. An optional 
540-MB hard drive increases capacity. 
Equipped with Media Express, the 
DP4100Z is both a sophisticated presen- 
tation system and an “appliance” that 
requires only the remote control to 
advance from slide to slide—you can 
leave your notebook home. Either way, 
the DLP optical system is superb. E 


С. Armour Van Нот isa production artist and 
consultant in electronic imaging and prepress. 


You can reach him at vanhorn@bix.com. 
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Code Translator 


Digital’s FX!32 is the key to running Win32 
software on Alpha/Windows NT: By Selinda Chiquoine 


Alpha Learns to Do Windows 


xecuting code written for one 
CPU on another has always 
been like the talking dog: 
Though she didn’t speak very 
well, the wonder was that she could do 
it at all. A new application from Digital 
Semiconductor has changed the way we 
think about emulators and what they can 
do. FX!32 lets you run 32-bit x86 Win- 
dows programs on Alpha/NT systems at 
surprising speeds. Depending on the 
applications and how they are used, they 
might run faster on an Alpha system than 
on a high-end Intel machine, though 
never as fast as native Alpha programs. 
In our tests, FX!32 1.0 achieved about 40 
percentto 50 percent ofthe performance 
of the same code compiled for Alpha. 

BYTE editors gave FX132 the Best 
Technology award at Comdex last fall 
because it breaks the emulator mold. It 
looks at the instructions you're using and 
translates some of them into native Alpha 
code, saving the result in a separate 
DLL. Itintercepts system calls and directs 
them toa native Alpha library. FX!32 thus 
combines both translation and interpre- 
tation, saving execution profiles and ana- 
lyzing them heuristically (see “Ап Alpha 
in PC Clothing,” February BYTE). 


FX!32 Performance 


~ Ast nm score 
‚ Ш2ппсое | 


Indexed score 
һә Get 


MS Word 


==... = 
Maple 
ҮМ Micro. 1.08 


Station 95 7.0a Int 


Note: Аройсавоп tests are indexed to a Gateway 
Р-133 at 1,0, BYTEmarks to a Dell Р.90, 
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[Adobe Photoshop 3.0.5 

| FASTBOOT.EXE 
FINDFAST.EXE 
Mathcad 6.0 6.00 
Microsoft Excel 7.0a 
Microsoft Office 7.0a 
Microsoft® Access 7.00 
Minrnsnft® Visual C++ 2 10 ПАЙ 


AIPARSER. 8by 
CSDTRN32.DLL 
| cti3d32. dil 
FastCore.8BX 
mevertt 0. dii 


Preferences 


Maximum disk usage: 
Current usage (bytes): 
Re-Optimize threshold: 


photoshp.exe 
| PLUGIN.DLL 
| Pressure. 8BX 


Database directory. 


FX!32 1.0 

free 

(requires Windows NT 
| 4.0) 


Digital Semiconductor 
Hudson, МА 


(508) 628-4724 ext, 32 
' (800) 332-2717 ext. 32 


fax: (508) 626-0547 


http:/ 


info/semiconductor 


Рауалы digital coms! 
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The FX!32 Manager reports the status of 
Win32 applications and background code optimization. 


I tested FX!32 on a 466-MHz Alpha 
system with 128 MB of RAM running a 
beta version of Windows NT 4.0. The 
BYTEmark test results are summarized in 
the chart. The FX!32 translations ran at 
47 percent (integer) and 32 percent (float- 
ing point) of native speeds. Straight emu- 
lation clocked at 2 percent to 3 percent. 

I also ran scripts using Microsoft Vi- 
sual Test 4.0, Word 7.0a, Excel 7.0a, Bent- 
ley Systems’ MicroStation 95, and Maple 
V release 4. Because FX!32 translates only 
those parts of an application that you exe- 
cute, scripts and users that use different 
commands and system calls will produce 
different results. Most applications will 
have a relatively slow first run and 
increasingly fast second or third run. 
After that, performance gains taper off. 

You can set a maximum disk space 
allotment for translations, delay opti- 
mization, optimize now, delete translated 
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code, or set optimization profile sizes. 
FX!32 itself takes up 10 MB. Its transla- 
tions are between one and two times the 
size of the original code. 

The real value of FX!32 is that Alpha 
users no longer need an Intel system to 
use Win32 applications. For 16-bit Win- 
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dows applications, however, you'll 
need Insignia Solutions’ SoftWindows, a 
traditional (slow) emulator. 

Digital will offer ЕХ!32 free to Alpha 
customers and bundle it with all Alpha 
systems. FX!32 should end Alpha critics’ 
cries of, ^Where's the software?" El 


Selinda Chiquoine is a former BYTE technical 


editor. You can reach her at selinda Q bix.com. 
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High Quality Custom-Configured Systems at Off-the-Shelf Prices 


Want a custom system? 
Until SAG, that meant high- 


Quod Pro 200MHz 


Qual Pra 200 Mg АМР 


Contains Intel's New Pentium 


Іші 200MHz SMP RAID 5 


Alpha 433 Power System 


Dual Ultra Graphics 200МН2 №8 


priced VARs and other costly 2 Intel Pentium Pro® Dual Pro Motherboard 1 Intel Pentium® 256 Bit Bus imagine 128, Fastest 
consultants. Processors Айн Боот wih 200MHz Graphics, Drive Supports 

Exp. 104 їнї рү Processor, Upgradable Intel Pentium 200, 
Want to save money SP Natoma Chipset ТАВ SRAM Coche 166KH2 Pentium 
without compromising GAB of ECC 4 woy | Ite Pentium® Ро to 2 CPUs Bibressor 
on quality? Interleaved 200 Proceso ] DEC 433HHz Alpha | 
Until SAG, your only options Memory to 168 512K Pipeline Coche ҮЛ ] Intel Pentium® 
were pre-configured systems 32MB of 60 NOS RAM Mal Processor, 
and their many limitations. Slots (6) РО; (4) EISA Бол 51288 A Upgradable to 2 CPUs 
oe = 2 == а pni ынша EM — x < 

" пе 10 

Now you can have custom 9108 7200RPM а 3 46B 7200 RPM Sony Bx CD-ROM КЫР 
quality configurations Шо Wide HD | Removable HD ! Slots (4) PCI, (AESA || 
without compromise. All SAG Open Sots: (3) КП, (1) ISA Sony 8x CDROM EDITORS’ 
workstations Мук 2940 Uta pe | | 
Ail syesems Sony Bx CROM " unis RAID 5 Controller ELSA Gloria 8 Video Card Fanny, Mouse CHOICE . 
— о tel #9 2MB DRAM Video 16 Bit Sound Cord Imagine 128 Series II 128 | Ma Ms 
deum in 46 | Sos (4) PCI, (4) ESA виш и nl 
assumed] ins 86B DAT Div 4.168 Што Wide SCSI НҮ 
features. We HD (8ms) 
offer the Quod епа 1010 ыо ne Мә ХӨ; а 
latest in 5 - Redundant Power Supplies (85 
а pentium A yin T mmo ағаш |! 
with speed, and Mouse í А 
data integrity, and iris Sony 8x CD-ROM Midtower Case 120МНа Pentium STC 120 
compatibility in mind. For 12 Boy Tower 450 | а е MAG MXPITF Moni — DECEMBER 1995 
affordable disk arrays, tape 010 ower 0 | 
backup solutions and RAID 5 Wott Power Monitoring йү Keybord, Mouse 53478 
technology, SAG Electronics Tower Cose 300 Watt 


is the acknowledged “High- 
End Solutions Company." 
The Choice Web Server 


Companies like Business Week 
Magazine are choosing SAG 
Electronics as their high 
performance web server 


:10700 


AT&T on-site and 4 year extended warranties are available. Lease options avallable. Returns may be subject to restocking fee. ЕМА“ must be acquired. Some devices 
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5899 7990 


BEST OVERALL 
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3.268 IDE Solution (9.5ms) 
$3333 


| РЕМТГОМ 120 | 
| BYTE/NSTL REPORT 


с е ау сай 


Internet Server SFT Alpha 


һауе not been approved by the Faderal Communications Commission. These devices are not, and may not be, offered for sale or lease, or sold or leased unul the approval of the ЕСС 
has been obtelned, GSA Schedule 4GS-35F-3103D 


1.800.989.3475 


SAG Electronics » 451 Andover Straat « North Andover, МА 01845 
508-582-0055 Fax 508-695-0180 Hours: &-30am-7:00pm, Monday-Friday EST 


5 Year Limited Warranty 
http://sagelec.com 


solution. 
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ELECTRONICS 


More Server Power, for Less 
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А developer’s dream come true... 


#1 Protection Supplier === 
You'll have peace of mind | 


with your software backed 


Leading Technolo 
Sentinel? is the only 
protection combining : 
multiple algorithms 
and ASIC technology 


150 9002 The Highest Quality d 


Only Sentinel keys meet 
ISO quality standards and 


© 


by world leader Rainbow 


Ehys 


Certified offer the best reliability 


Truly Compatible Security nd 
The industry's largest engineering 

staff is dedicated to making your 
software safe on any platform 


Increase Your Revenue. р» JZ 
Sentinel stops piracy, ensuring 
you that every user of your 
software is a paying customer 


vor] ld’s #1 software protection 


у the easiest to implement! 


You’ve always dreamed of 
superior software protection 
that was simple to integrate 
into your entire product line. 
The new SentinelWizard makes 
your dream a reality. 


Ask us about SentinelLM™ - the new 
software-based network license manager 
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Just tell the Sentinel Wizard how 
you want to sell your products. 
It then automatically configures 
your Sentinel keys and generates 
the pseudo code necessary to 
complete the protection process. 


Visit our web site 
www.rnbo.com 


Call now to order your 
Sentinel Developer's 
Kit, featuring the 
SentinelWizard. 


1-800-852 8569 


Seu Nel 


Software Protection 


Circle 154 on Inquiry Card. | 


ОМ HEADQUARTERS: 50 Technology Drive, Irvine, СА 92618 № Tel: (714) 450-7300 № Fax: (714) 450-7450 
ASIA/LATIN AMERICA: (714) 450-7300 Ш FRANCE: (33) 1 41 43 29 00 Ш GERMANY: (49) 89 32 17 98 0 № U.K.: (44) 1932 579200 


©1996 Rainbow Technologies, Inc. Sentinel, Sentinel M and SentinelWizard are trademarks of Rainbow Technologies. All other names are property of their respective owners. 


ALGERIA: AFAK (213) 41 85 61 
ARGENTINA: Agri-Aid, 5.А. (54) 1 8030536 
AUSTRALIA: LOADPLAN (61) 3 9690 0455 
BELGIUM/LUXEMBURG: Е25 (32) 92 21 11 17 
BRAZIL: MIPS Sistemas Ltda. (55) 11 574 8686 
BULGARIA: KSIMETRO (35) 9279 1478 
CHINA (East); Shanghai Pudong Software 
Park Electronics Company (86) 21 6403 1966 
CHINA (North): CS&S (86) 10 6217 7722 X2404 
COLOMBIA: Construdate (57) 1 622 6011 


CZECH REPUBLIC: ASKON Int'l (42) 2 3103 652 
EGYPT: ZEDAN-ADS (202) 248 8994 
GREECE: Byte Computer S.A. (301) 924 17 28 
GUATEMALA: Soft Corporation (502) 2 304006 
HONG KONG: AifaLink Tech. Со. (852) 2333 0626 
HUNGARY: Polyware Kft (36) 76 481 236 
INDIA: ANC Engineering Co. (91) 11 4615680 
INDONESIA РТ, Promptiade infoScan (62) 21 375 166 
IRAN: САМ Electronics (98) 21 87 44 001 
ITALY: ВЕ IBEXSA SPA (39) 23 31 00535 


ITALY: Siosistemi (39) 30 24 411 
JAPAN: Giken Shoji Co., Ltd. (81) 52 972 6544 
JORDAN: CDG Engineering (96) 26 863 B61 
KOREA: Genesis Technologies (82) 2 578 3528 
LEBANON: National Group Cons. (961) 1 494317 
MALAYSIA: Eastern 5ystems Design 
(M) Sdn Bhd (60) 3 241 1188 
MEXICO: Impex Como., 5 А. de C. V. (52) 66 210 291 
MOROCCO: Futur & Soft (212) 2 40 03 97 


NETHERLANDS: IntroCom (31) 74 2430 105 
NEW ZEALAND: Software Images (64) 09 378 9790 
PERU: OpenSoft (51) 1 224 2125 
PHILIPPINES Mannasoft Technology 
Corporation (63) 2 813 4162 
POLAND: HITEX Sp. 2 о.о. (48) 22 41 97 51 
PORTUGAL: СОМЕЏА (351) 1 941 65 07 
RUSSIA: Multisoft Int'! (7 095) 186 35 84 
SAUDI ARABIA: ZEDAN (966) 2 665 1904 
SCANDINAVIA: Perico A/S (47) 2249 1500 


SINGAPORE: Systems Oesign PTE LTD (65) 747 2266 
SOUTH AFRICA: SOFTSECURE (27) 11 477 6053 
SPAIN: MECCO (34) 3 422 7700 
SWITZERLAND: 18У AG (41) 1 745 92 92 
SWITZERLAND: Safe Camoaid S.A. (41) 2 421 5386 
TAIWAN: Evershine Tech, (886) 2 8208925 
THAILAND: BCS Int'l (66) 2 319 4451 
TUNISIA: Soft Informatique Tech (216) 17 19 486 
TURKEY: BIMEKS, Ltd. (90) 216 348 3508 
VENEZUELA: HRT-M Osers (58) 2 261 4282 


New Windows 95 features assist computer users who 
have disabilities. By Joseph J. Lazzaro 


Windows 95: Aiding the Disabled 


f yourun an office staffed 
with more than 15 employ- 
ees, you must comply with 
the Americans with Disabili- 
ties Act. This may require that you pro- 
vide adaptive hardware and software on 
office workers’ computers. Such equip- 
ment enables workers with disabilities 
to accomplish many tasks independent- 
ly. For example, if you are blind, it can 
transform on-screen text to synthesized 
speech or braille. If you can't hear, adap- 
tive hardware transforms a computer’s 
audible cues into a visual format. 

So far, adaptive technology has con- 
sisted of third-party add-ons to OSes, 
with the exception of the Mac. This has 
resulted in adaptive equipment that only 
sometimes works. Fortunately, because 
of lobbying by the disabled community, 
OS vendors have begun to embed adap- 
tive-access features directly into their 
OSes. This makes such features widely 
available right out of the box, more гей- 
able, and a lot less expensive. 

Microsoft began to builda suite of dis- 
ability-access features starting with Win- 
dows 3.x. Win 95 offers access to a built- 
inset of utilities thataccommodate users 
with hearing, motor, and some visual dis- 
abilities. Furthermore, the Win 95 Help 
system includes information on these 
built-in accessibility features. 

The control and configuration of most 
of these features are centralized in an 
Accessibility Options Control Panel, as 
shown in the screen at right. This Con- 
trol Panel lets you activate or deactivate 
specific access features and customize 
timings and feedback for certain utilities. 
It also lets you set hot keys so that you can 
activate these features quickly. 


Keyboard and Mouse 


Using a keyboard requires a significant 
amount of hand dexterity, particularly 
when using the modifier keys, such as 


Shift, Control, and Alt. For persons un- 
able to use a standard keyboard or mouse 
easily—if at all—several Win 95 utili- 
ties can help by altering the keyboard’s 
behavior. You can configure these utili- 
tiesina pane on the Accessibility Options 
Control Panel. 

The StickyKeys utility, for instance, 
helps you type capital letters or manage 
complex key sequences, like Control-Alt- 


Accessibility Properties 


ToggleKeys is a utility that provides 
audio feedback for certain keystrokes. 
This is a useful tool for computer users 
who are unable to determine the status 
of the keyboard’s modifier keys by using 
any other method. The ToggleKeys util- 
ity provides both high- and low-pitched 
beeps that indicate the current status of 
the Caps Lock, Num Lock, and Scroll 
Lock keys. 


You can configure Win 95 to accommodate users with 


hearing, motor, and some visual disabilities. 


Delete, that require the use of both hands. 
StickyKeys lets you press one key at atime 
in a sequence instead of pressing multi- 
ple keys simultaneously. 

Another powerful utility, FilterKeys, 
helps users who accidentally strike keys 
by filtering out those keystrokes that do 
not fall under a user-definable time du- 
ration. In other words, for a key press to 
become а valid keystroke, it must be held 
down long enough to register. Any key- 
strokes that don’t last for the specified 
duration are discarded. 


Driving a mouse demands strong 
hand/eye coordination and good hand/ 
arm agility. It’s a prerequisite for using 
the GUIs on many of today’s desktop 
computers. MouseKeys assists users who 
have difficulty pointing the rodent. The 
program lets you use the arrow keys on 
the keyboard’s numeric keypad to move 
the mouse pointer around the screen and 
emulate mouse actions, such as clicking, 
double-clicking, dragging, and dropping. 
Holding down the Control key acceler- 
ates pointer movement, while holding 
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down the Shift key propels the pointer 
a pixel at a time, offering fine-grained 
control. 


Video and Sound 


For persons who have difficulty seeing 
images on a standard computer screen, 
Win 95 offers several features that make 
the monitor easier to see. Some of these 
features are simply a matter of adjusting 
certain Control Panel settings. For exam- 
ple, if you are visually impaired, you can 
use the Display Panel to scale the size of 
various user-interface elements, such as 
windowtitles, scroll bars, borders, menu 
text, and icons. 

The Mouse Control Panel allows you 
to adjust the mouse pointer’s character- 
istics. You can select from among sever- 
al sizes (small, medium, and large), which 
is valuable for users with limited vision 
or learning disabilities. You can also ad- 
just the pointer’s color and apply anima- 
tion effects to increase its recognition fac- 
tor and visibility. 

For users with limited vision, color 
plays an important role in their ability 
to read comfortably—or at all. Again, 
Win 95’s built-in customization features 
enable you to modify the color scheme 
of the environment. You can select a high- 
contrast mode or choose from several 
ready-made appearance schemes that 
make it easier for users with limited vision 
to focus on the screen. The Accessibility 
Options Control Panel allows you to set 
a global flag that instructs your appli- 
cations to employ the high-contrast col- 
or scheme, as shown inthe screen above. 
It also enables you to avoid schemes that 
are difficult to see, such as text that’s dis- 
played over pictures. 

For users who are deaf or hearing-im- 
paired, Microsoft has implemented sev- 
eral useful features into Win 95 that in- 
crease access to the computer and its data. 


WHERE TO FIND 


MicroTalk 
Texarkana, TX 

(903) 792-2570 
fax: (803) 792-5140 
http://www 


Artic Technologies 
Troy, MI 

(810) 588-7370 

fax: (810) 588-2650 


Biolink screenaccess.com 
North Vancouver, 

British Columbia, Syntha-Voice 
Canada Stoney Creek, 


(604) 984-4099 
fax: (604) 985-8493 


Ontario, Canada 
(905) 662-0565 


http://biz.bct6l.net/ http://www 
biolink synthavoice.on.ca/ 
~davidk 
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Operating Systems 


This is of vital importance as many ap- 
plications begin to use text-to-speech or 
audio playback. 

Win 95’s SoundSentry lets you have 
sounds presented in an alternative for- 
mat, such as visually or through text cap- 
tions. ShowSounds lets you set a global 
flag that displays sounds in a visual for- 
mat. Thiscan be accomplished by several 
methods, depending on your preference. 
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MS-DOS 
Prompt 


is one ofthe latest Win 95 screen readers 
to enter the market. ASAW works with 
Win 3.x and Win 95 applications. Bio- 
link's ProTalk32 isa screen reader for Win 
95. А Win 3.x and NT version is also avail- 
able. Winvision, from Artic Technolo- 
gies, runs on both Win 3.x and 95 and 
supports several commercially available 
speech synthesizers, Winvision also drives 
braille displays, providing a tactile rep- 
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A high-contrast layout makes for easy reading, but not all 


applications (such as the toolbar on the left) support this feature. 


For instance, you can have the active win- 
dow flash every time a sound is generat- 
ed or display text captions that represent 
the sounds. 


Third-Party Speech- 
Access Products 


Despite all these improvements, Win 95 
still lacks critical support for users who 
are totally blind and must rely on speech- 
synthesis systems to read the information 
on a computer screen. Microsoft plans 
to implement an off-screen model that 
captures on-screen information so that 
special-purpose software can perform a 
text-to-speech conversion on it or drive 
a braille-output device. 

Unfortunately, the hooks to this mech- 
anism might still be unavailable when 
this article sees print. This sorry state of 
affairs presents an opportunity for third- 
party access technology, chief among 
them speech- and braille-output pack- 
ages designed to read the screen. 

The Automatic Screen Access program 
for Windows (ASAW), from MicroTalk, 


resentation of Windowsscreens. Syntha- 
Voice’s Window Bridge, which runs un- 
der Win 3.x, Win 95, and DOS, was the 
first Windows-based screen reader to en- 
ter the adaptive market. 

Computers play a major role in our 
society; they’re used at home, at school, 
and on the job. It only makes sense for 
OSes to provide adaptive-access features. 
This makes the computer accessible to 
everyone, no matter what their abilities, 
so they can make a contribution in the 
workplace. Microsoft has done a com- 
mendable job so far with much-needed 
improvements to Win 95. But the com- 
pany still has a lot of work to do if Win- 
dows is going to provide OS-level sup- 
port for blind computer users. Bl 


Joseph J. Lazzaro is the author of Adapting PCs 

for Disabilities (Addison-Wesley, 1996). He 
is also project director of the Adaptive Tech- 
nology Program at the Massachusetts Com- 
mission for the Blind in Boston. You can reach 
him at lazzaro@world.std.com orat lazzaro 
@bix.com. 


Human resource tools Marketing tools like venn 
like organization charts diagrams, targets, pyramids 
and relationship diagrams and geographic diagrams 
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Total quality management 
diagrams like process 
charts and maps 


Management support diagrams 
like cause & effect, 
decision trees and timelines 
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Business process re-engineering | | | IT and software design tools 
diagrams like flow charts | i like network diagrams and 
and data flow diagrams \ | | object oriented design diagrams 


ROCKET FUEL FOR 
THE BUSINESS PROCESS 
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Bram, Instantly! 


Great businesses run fast. As fast as you can make it’s used as the engine for Process Model— the world's 
obstacles disappear. That's why you need ABC FlowCharter*6. most advanced business simulation tool. 
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he Hypertext Transfer Proto- 
col is the foundation protocol 
of the World Wide Web. The 
name is somewhat mislead- 
ing. HTTP is not a protocol for transfer- 
ring hypertext; it is а protocol for trans- 
mitting information with the efficiency 
necessary to make hypertext jumps. 
The data transferred by the protocol 
can be plain text, hypertext, audio, 
images, or any Internet-accessible infor- 
mation. Information in this article is 
based on the most recent (June 7, 1996) 
specification—HTTP 1.1, draft 05— 
which has been forwarded to the Inter- 
net Engineering Standards Group as a 
proposed standard. 

HTTP is a transaction-oriented client/ 
server protocol. To ensure reliability, 
HTTP uses TCP. Nevertheless, HTTP is a 
“stateless” protocol: It treats each trans- 
action independently. A typical imple- 
mentation will create a new TCP con- 
nection between client and server for 
each transaction, then terminate the con- 
nection as soon as the transaction com- 
pletes. However, the specification does 
not require this one-to-one relationship 
between transaction and connection life- 
times; 1.е., the connection can stay open 
so that more transactions can be made. 

The stateless nature of HTTP is well- 
suited to its typical application. Anormal 
Web session involves retrieving a 
sequence of pages and documents. The 
sequence is, ideally, performed rapidly, 
and the locations of the various pages and 
documents may be widely distributed 
among a number of servers, located 
across the country or around the globe. 

The figure “Types of HTTP Transfers” 
illustrates three examples of HTTP oper- 
ations. The user agent is the client, such 
as a Web browser, that initiates the 
request. The origin server is the server on 
which a resource resides; an example is 
a Web server where a desired home page 
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A look at HTTP version 1.1, a necessary new 
Internet standard. By William Stallings 


The Backbone of the Web 


is located. The simplest case is one in 
which a user agent establishes a direct 
connection with an origin server. The 
client opens a TCP connection that is end- 


Types of HTTP Transfers 


response itself, and possible body con- 
tent. The TCP connection is then closed. 

The middle section of the figure shows 
a case in which there is notan end-to-end 
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HTTP supports operations via direct connection, 


intermediary systems, or a cache. 


to-end between theclient and the server. 
The client then issues an HTTP request. 
The request consists of a specific com- 
mand (referred to as a method), a URL, 
and a message containing request para- 
meters, information about theclient, and 
perhaps additional content information. 

When the server receives the request, 
it attempts to perform the requested 
action and then returns an HTTP 
response. The response includes status 
information, a success/error code, and a 
message containing information about 
the server, information about the 


TCP connection between the user agent 
and the origin server. Instead, there are 
one or more intermediary systems with 
TCP connections between logically adja- 
cent systems. Each intermediary system 
acts as a relay, so that a request initiated 
by the client is relayed through the inter- 
mediary systems to the server, and the 
response from the server is relayed back 
to the client. 


The Machine in the Middle 


The HTTP spec defines three forms of 
intermediary systems: proxy, gateway, 
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and tunnel (see the figure “Intermedi- 
ary HTTP Systems”). A proxy acts on 
behalf of other clients and presents 
requests from other clients to a server. 
There are several scenarios that call for 
the use of a proxy. In one scenario, the 
proxy acts as an intermediary through a 
firewall. In this case, the server must 
authenticate itself to the firewall to set up 
a connection with the proxy. The proxy 
accepts responses after they have passed 
through the firewall. Another scenario 
involves handling different versions of 
HTTP. If the client and the server are run- 
ning different versions of HTTP, then the 
proxy can implement both versions and 
perform the required mapping. 

A gateway is a server that appears to 
the client as if it were an origin server. It 
acts on behalf of other servers that may 
not be able to communicate directly 
with a client. There are several scenar- 
ios in which servers can be used. As with 
the proxy, a gateway manages transfers 
through a firewall. In this case the client 
must authenticate itself to the proxy, 
which can then pass the request on to 
the server. 

Another common scenario involves 
working with a non-HTTP server. 
Browsers have built into them the capa- 
bility to contact servers that use proto- 
cols other than HTTP, such as FTP and 
Gopherservers. This multiprotocol capa- 
bility can also be provided by a gateway. 

А tunnel is simply a relay point 
between two TCP connections. HTTP 
messages are passed unchanged as if there 
were a single HTTP connection between 
user agent and origin server. Tunnels are 
used when there is an intermediary sys- 
tem between client and server, but it is 
not necessary for that system to under- 
stand the contents of messages. 

Now let's take a look at another type 
of HTTP operation. À cache is a facility 
that stores previous requests and respons- 
es for handling new requests. If a new 
request arrives that uses the same stored 
request, then the cache can supply the 
stored response rather than access the 
resource indicated in the URL. The cache 
can operate on a client or on a server or 
on an intermediary system other than a 
tunnel. In the figure *Types of HTTP 
Transfers," aserver has cached a request/ 
response transaction, so a corresponding 
new request from the client need not 
travel the entire chain to the origin serv- 
ег; instead, the cache server handles it. 
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Not all transactions can be cached, and 
a client or a server can dictate that a cer- 
tain transaction may be cached only for 
a given amount of time. 


HTTP Messages 


HTTP messages comprise two types: 
request and response. А request message 
is sent by an agent to a server to initiate 
some action. А response message is 
returned by a server to an agent in 
response to a request. Some possible 
actions are: 

* GET: А request to retrieve information. 

* POST: А request to accept the attached 


Intermediary HTTP Systems 


received and processing continues. No 
entity body accompanies this response. 

* Successful: The request was suc- 
cessfully received, understood, and 
accepted. 

* Redirection: Further action is 
required to complete the request. 

* Clienterror: Request contains а syn- 
tax error or request cannot be fulfilled. 

* Server error: The server failed to ful- 
fill an apparently valid request. 


We Need This Standard 


HTTP is the foundation of the World 
Wide Web. This request/response proto- 


Proxy establishes authenticated connection 
for HTTP transfers. 


Gateway manages protocol mapping 
between user and server. 


Origin server 


Intermediary system establishes connection 
and acts as a conduit for data transfers. 


HTTP allows requests and responses to pass through disparate 
systems that build the network. 


entity as a new subordinate to the iden- 
tified URL. 

• PUT: A request to accept the attached 
entity and store it under the supplied 
URL. This may be a new resource with a 
new URL, or it may be a replacement of 
the contents of an existing resource 
with an existing URL. 

• DELETE: Requests that the origin 
server delete a resource. 

À response message may include an 
entity body containing hypertext-based 
information. In addition, the response 
message must specify a status code, which 
indicates the action taken on the corre- 
sponding request. Status codes are orga- 
nized into the following categories: 

* Informational: The request has been 


col used on top of TCP carries commands 
from browsers to servers and responses 
from servers back to browsers. As the 
explosive growth of the Web continues, 
and as new features are added to both 
browsers and servers, a standardized 
transfer protocol is essential to main- 
tain the Web’s growing functions and 
interoperability. HTTP provides the stan- 
dardized definition required to meet 
these needs. ІН 


William Stallings isa consultant and autbor of 
Over a dozen books on data communications 
and networking. This article is based on 
material from his most recent book, Data and 
Computer Communications (Prentice-Hall, 
1996). You can reach him at ws@shore.net. 
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new Hardbody Handheld PC-the 
first full-featured 486 PC made 
for people with really tough jobs. 
The Hardbody goes places that 

make other mobile PCs whimper 
in fear. It can take a punch. It 

| laughs at heat. sunlight. cold, dust 
and rain. It scoffs at proprietary 


systems. It goes looking for trouble. 


Yet the 3-pound Hardbody 
Handheld PC is a full-featured PC 


if Д 11 - rM a „ясе, " = Б. ' 
> P wA TE а T os: wee LÍ PI 4% Е ЙЕ 
Circle 177 оп inquiry Car d (RESELLERS: 178) 


3 21996 Teyas Microsystems, Inc. а divsion of & 


Introducing the first handheld \ "3 
Windows PC thats tough enough © | 
for any occupation. 


You know the mobile PCs you're 


Especially with the birth of the * 


ғ. Е ? тон, р 25; mai] ЛЬ 


aF" 


in evéry sense of the word. It runs | 
off-the-shelf PC apps. Its completely Қ р 
networkable. And you can attach | rd 4 
just about any piece of hardware 

or peripheral you'll ever need. 

So if you've had your fill of 
cream-puff PCs, call Texas Micro ) 
or return the attached reply ста Ж 
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schedule a demonstration. And visit А M 
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The Server's Helper 


he changing nature of infor- 
mation that office workers 
use has had an impact on the 
role the network server plays. 
Today's server must pump out digital 
video, audio, and 3-D graphics on de- 
mand; handle complex database queries; 
and manage Web transactions. Аз a con- 
sequence, a server requires a more effi- 
cient architecture than just a souped-up 
desktop-computer design. A faster pro- 
cessor and system bus aren't enough. The 
computer must manage the vast amounts 
of I/O this type of data demands. Radi- 
cal architectures from Tandem and Se- 
quent address this problem on high-end 
server designs, as described in “ The Net- 
work in the Server" ( July BYTE). 

Moderate-size servers must also work 
with the same type of data, on a smaller 
scale. When it comes to handling I/O, 
such servers must work smarter, not 
harder. Even a multiprocessor server can 
grind to a halt if each processor is super- 
vising a peripheral or—worse—waiting 
to access a congested system bus. 

To this end, Intel just started sampling 
the i960 RP, a 32-bit RISC processor that 
functions as an intelligent I/O controller. 
It supports DMA transfers, address trans- 
lation, various memory types, and mul- 
tiprocessor interrupt control. Thus, it can 
manage most of a server's peripheral 
ЏО traffic without CPU intervention, elim- 
inating many throughput bottlenecks. 

The i960 RP also acts as a PCI-to-PCI 
bridge unit, which lets you add more slots 
to the design. Atthesame time, thebridge 
unit reduces the number of components 
required to build a server that uses state- 
of-the-art high-speed PCI peripherals. 
This enables a server to provide high 
throughput yet remain affordable. 


RISC at the Core 


Like other chip vendors’ smart I/O pro- 
cessors, Intel took the core of its tried- 


+ 


and-true i960 JF embedded processor and 
wrapped I/O support logic around it. Our 
tour of the processor begins with this 
RISC core. The i960 JF core consists of 32 
32-bit registers. Sixteen of them are local 
(general-purpose); the other sixteen are 
global registers used for parameter pass- 
ing or storing critical variables. An on- 


The 1960 RP Architecture 
Local-bus interface | 


RISC powers Intel’s intelligent I/O controller 
for servers. By Tom Thompson 


tions, and a memory interface unit that 
handles load/store operations. The core 
can scoreboard individual registers, so 
the processor can execute certain instruc- 
tionsin parallel, or out of order, to main- 
tain single-cycle instruction execution. 

The core includes a 4-KB two-way 
set-associative instruction cache, a 1-KB 


В local-bus 
arbiter | № 


This intelligent /О controller manages DMA transfers and 


memory timing. It also acts as a PCI-to-PCl bridge. 


chip local-register cache stores up to eight 
copies of the local registers. This provides 
hardware support for the rapid entry and 
exit of function calls, a useful feature for 
time-critical interrupt handlers. 

The core consists of 700,000 transis- 
tors and has a four-stage pipeline. It has 
several independent execution units 
(EUs): one for instruction processing and 
address generation, a multiply-divide- 
unit (MDU) for 32-bit math computa- 


direct-mapped data cache, and 1 KB of 
on-chip data RAM. You can enhance 
interrupt processing by locking sections 
of interrupt-handler code within the 
instruction cache and by storing a num- 
ber of interrupt vectors in the on-chip 
memory. At 33 MHz, the core delivers 31 
VAX MIPS. 

A bus-control unit (BCU) supports 8-, 
16-, and 32-bit memory addressing, plus 
big-endian and little-endian addressing 
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modes. This lets the i960 connect toa large 
variety of memory and peripherals, Up to 
eight sections of memory, each 512 MB in 
length, can be defined with different 
memory-width attributes. Regions of 
memory ranging in size from 4 KB to 4 GB 
can also be defined as cacheable (typically 
for program memory) and noncacheable 
(typically for I/O devices). 


Device Interfaces 


The i960 RP provides a wealth of device 
interfaces and control functions, such as 
a memory controller, DMA controller, 
and PCI-to-PCI bridge unit, as shown in 
the figure “The i960 RP Architecture." 
These features can be used to both sim- 
plify a server design and improve sys- 
tem throughput. 

The built-in memory controller gen- 
eratesthe appropriate timing and signals 
for three different RAM types: fast page- 
mode (FPM), extended data out (EDO), 
and burst extended data out (BEDO). The 
controller supports memory interleaving 
for FPM RAM. The controller also han- 
dles 8- or 32-bit-wide ROM, static-RAM 
(SRAM), and flash-memory devices. 

The i960’s integrated DMA controller 
has three DMA channels that perform 
high-speed transfers between PCI periph- 
erals and local memory (i.e., memory 
directly managed by the memory con- 
troller). Each DMA channel has a hard- 
ware packing and unpacking unit thatcan 
handle unaligned data transfers, 

The DMA controller also implements 
chain descriptors. Achain descriptor is a 
data block that describes a DMA transfer, 
such as the amount of data to move, the 
source and destination addresses, a con- 
trol value, and a pointer to the next 
descriptor. The pointers let you link 
descriptors into a “chain” of operations 
that can gather scattered blocks of data 
and transfer them in one chunk to the 
destination. These chains can implement 
sophisticated data transfers, perhaps 
moving data from a hard drive into 
memory and then to a network device, as 
shown in the figure “Ап Intelligent I/O 
Operation." Such a chain can supervise 
this type of complex transfer without 
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interrupting the host processor, unless an 
error occurs. 


A Built-In Bridge 


The most versatile feature of the i960 RP 
is its PCI-to-PCI bridging capability. It sup- 
ports two PCI buses: a primary PCI bus, 
which connects to the host CPU, and a 


An Intelligent 1/0 Operation 


data to an Ethernet interface, and both 
these PCI-based devices reside on the PCI 
secondary bus. The bridge logic blocks 
these transfers from the primary PCI bus, 
so that itcan independently handlea dif- 
ferent set of I/O operations. 

The DMA controller works in tandem 
with the PCI-to-PCI bridge unit to boost 


Descriptor detail - 


© Application or driver 
builds descriptor chain 
in local memory. 


O first descriptor orders 
ОМА data read from hard 
drive into local memory and 
then goes to next descriptor. 


O Next descriptor orders 
DMA data write from 
memory into network card 
and goes to next descriptor. 


© Following descriptors 
continue this set of DMA 
operations until the transfer 
completes or an error occurs. 
Either event interrupts the CPU. 


Hard drive 
T. managed by 
Pl devices 
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Byte count 


Descriptor control 


ЕСІГІ 


PCI network — | 
interface card 
Local memory 


Sequences of ОМА commands can manage complex 
I/O transfers without CPU support. 


secondary PCI bus that's maintained by 
the i960. These interfaces let you add 
the i960 to a PCI-based server design with- 
out using additional glue logic. This sec- 
ondary bus complies with the 5-V PCI 
standard, and at 33 MHz, it provides nine 
extra PCI loads. This lets the server design 
offer more PCI devices or card slots. You 
can attach additional i960 RP processors 
to the secondary bus to build a hierar- 
chy of PCI buses, so that the system can 
handle а large number of network inter- 
faces and storage devices. 

The i960's PCI bridge logic can forward 
memory, I/O, and command transfers 
between the two PCI buses. However, 
you can program the bridge logic to “fil- 
ter" certain PCI transactions. This re- 
duces traffic in other buses on the server 
and aids in the implementation of intel- 
ligent I/O subsystems. For example, sup- 
pose a hard drive is streaming video 


throughput. Also, properly written 
descriptor chains сап add smarts to low- 
cost PCI peripherals, so that their use 
improves performance while minimiz- 
ing CPU overhead. 

Азуоц сап see, thei960 RP offers many 
capabilities to a server design. Certain 
functions, such as the DMA controller, 
allow the systems designer to hand off 
data transfers between memory and 
peripherals to the i960, thus relieving the 
server's CPUs of this chore. Other func- 
tions, such asthe memory controller and 
the PCI-to-PCI bridging capability, allow 
theengineerto eliminate some parts from 
the design, thus reducing the server'scost 
and complexity. El 


Tom Thompson isa BYTE senior technical edi- 
tor at large. He bas a B.S.E.E. degree from the 
University of Memphis. You can reach him on 
the Internet at tom_thompson@bix.com. 
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Ш erhaps you've seen one of 
those cool Web pages where 
you type in arequest to obtain 
up-to-the-minute product 
information. Microsoft’s Internet Infor- 
mation Server (IIS), with its Internet 
Database Connector (IDC), simplifies the 
process of building dynamic Hypertext 
Markup Language (HTML) pages so that 
you сап add such a mechanism into your 
Web pages. This lets you develop and 
maintain intranet and Internet Web 
sites that allow the interactive search, dis- 
play, and modification of information 
in a Microsoft Access database. 

It’s important to note that such appli- 
cations can support only low to inter- 
mediate hit rates. However, it’s easy to 
upsize them to full-blown SQL Server 
applications. Thus, Access shines as a 
rapid prototyping tool for building fre- 
quently visited Internet sites. 

This approach requires three items. 
First, Web-site visitors must have Web 
browsers. Second, the IIS/IDC must be 
running on the server. The IDC is a DLL 
named HTTPODBC.DLL. Third, you 
must install the Access 7 for Windows 
95 Open Database Connectivity (ODBC) 
driver on the server. The IDC requires 
sucha “thread-safe” ODBC driver so that 
multiple clients can launch concurrent 
queries against the same data source. 


Dynamic Access Parts 


The Web browser handles any user events 
and typed input, and it displays the infor- 
mation returned by the database. An 
.mdb file stores the tables, forms, queries, 
and modules that comprise your Access 
database. Two key developer-designed 
files on the IIS manage the interactive pro- 
~cess, as shown in the figure “How Access 
Generates Web Pages." The .idc file 
defines specific valid data fields and oper- 
ations; the .htx file formats the returned 
data for display by the client browser. 


P 


Programming 


Add an interactive database to your Web pages 
with а few simple tools. By Rick Dobson 


The key field in an .idc file is SQL- 
Statement. Itlets you perform all the 
functions permitted by Access's SQL. Two 
other required fields are Datasource 
and Template. Datasource ultimately 
points the query embedded in SQL- 
Statement to the appropriate .mdb 
file. Finally, Template names the Лех file 
that's responsible for formatting the 
result. 


How Access Generates Web Pages 


Ө The idc file issues 


© Browser 
references 
idc Ве. | 


Client 
browser 


Q The х file returns 
an HTML page. 


Developer- 
supplied files 


Make Access and the Web Work Together 


cial tags for processing the query results 
returned by the ODBC driver. These ven- 
dor-specific tags, in conjunction with tra- 
ditional HTML tags, let developers con- 
trol what a client browser views. 


А Sample Program 


I constructed a simple database applica- 
tion based on the Northwind database 
sample that ships with Access. My test 


© ODBC SQL sent 


SQL commands. to Access .mdb file. 


to Мх file. 


тән Required system 
вый software components 


The developer provides several files to create an interactive 
database connection on the Web. 


You can include several optional fields 
that refine your application’s behavior. 
MaxRecords designates the maximum 
number of records а query returns. With 
DefaultParameters, you can supply 
default criteria for a query when the 
client fails to do so. Use Required Param- 
eters instead to generate an error when 
the client browser does not provide a 
parameter. Username and Password 
act as a gateway to security features. 
These fields, in conjunction with Access’s 
users, groups, and permissions features, 
can restrict admittance to tables with sen- 
sitive data, such as salaries. 

The .htx file is a template for the HTML 
file passed back to the client Web browser 
from the IIS. The .htx file includes spe- 


database includes two tables. The first, 
tblCustomers, contains the Cus- 
tomerID,CompanyName, ContactName, 
and Phone fields. The second, tb1 - 
SalesByCustomer, houses the Cus- 
tomerIDand Sumfields. Sumcontains the 
total sales for each customer. 

My initial .idc file (shown in the listing 
“Query Input and Control” on page 72) 
creates a listing of the top 10 customers 
ranked by sales in descending order. This 
file contains four fields. The first one, 
Datasource, points to the target .mdb 
file, as routed through an ODBC data 
source. The ODBC-driver dialog box has 
a New button that allows the developer 
to create the data source that points to 
the .mdb file. However, Datasource 
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eliminates this bit of manual intervention 
for the user, which is necessary to sup- 
port a self-contained Web site. 

The second field, Templ ate, names an 
.htx file that serves as a template for for- 
matting the HTML page to appear on the 
client's browser. The third field, Max - 
Records, restricts the lists of returned 
records to 10. Finally, SQLStatement 


Query Input and 
Control 


.14с file that shows top 10 
customers 

Datasource: WebSales 
Template: 
SalesByCustomer.htx 
MaxRecords: 10 
SQLStatement: 

+ SELECT CustomerID, Sum 

+ FROM tb1SalesByCustomer 
+ ORDER BY Sum DESC 


.htx file to display 
customers and sales 

<HTML> 

<HEAD> 

<TITLE>Dril1-Down 
List</TITLE> 

</HEAD> 

<BODY> 

<FONT FACE=ARIAL SIZEz"2"» 
<UL> 

<4BeginDetail%> 

<LI><A HREF 
=“/Byte/CustomerDetail.idc?C 
иѕіотеѓ10=<#Сиѕіотег10%> “> 
Customer ID: 
<4CustomerID%></A>, 
<%4Sum%><BR> 

<#EndDetails> 

</UL> 

</BODY> 

</FONT> 

</HTML> 


Programming 


ular query, bracket its name inside these 
vendor-specific tags (e.g., <%Sum%>). The 
IIS repeatedly merges all .idc fields 
between <%BeginDetai1%> and <%End- 
Detail%> for each record in the return 
data set. 

You create drill-down hyperlinks to 
other pages by use of HTML anchor tags. 
You do this by placing another .idc file- 


Data Close Up 


.idc file that drills down to 
detail a particular customer 
Datasource: WebSales 
Template: CustomerDetail.htx 
SQLStatement: 

* SELECT CustomerID, 
CompanyName, 

* ContactName, Phone 

* FROM tblCustomers 

+ Where 
CustomerID-ZCustomerID£Z 


.htx file that displays a par- 
ticular customer р 
<HTML> 

<HEAD> 

<TITLE>Customer Contact 
Detail</TITLE> 

</HEAD> 

<BODY> 

«zBeginDetail£» 

<FONT SIZE=“4"> 

Here is the contact informa- 
tion for CustomerID: 
«$CustomerIDE»«BR» 

<P> 

CFONT 5 уде 3 > 
CompanyName: 
<%Сотрапућате#> <BR> 
ContactName: 
«$ContactNameZ» «BR» 

Phone: <4Phones><BR> 
<ZEndDetai1%> 

</BODY> 

</FONT> 

</HTML> 


Pairs of .idc/.htx files that implement an Access database query 
for the top 10 customers and display the results. 


includes the SQL string that controls the 
query. Each line, including the first one, 
must begin with a plus sign. 

Ап их file can contain all the graphic 
files and formatting touches that regu- 
larly adorn the HTML pages at your 
favorite Web sites. The .htx file dis- 
plays the query results within a pair of 
<%Ведіпреёаі1%> апа <#Епареїаї1%> 
vendor-specific tags. To display а partic- 
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name between the anchor tags, which in 
turn creates a drill-down page. A ques- 
tion mark must follow the .idc file- 
name. This is demonstrated in the first 
listing’s .htx file. When you need to pass 
a parameter to thesecond .idc file, insert 
a phrase such as Customer 1D=<%Cus - 
tomer1D%> after the .idc filename. The 
leftterm, Customer ID, designates a field 
in SQLStatement forthe second .idc file. 


The term that's on the right of the equal 
sign references the value in the current 
hyperlink. 

Thelisting ^Data Close Up" showsthe 
idc and .htx files that generate the drill- 
down page from the top 10 CustomerID 
displays. This .idc file extracts the com- 
pany and contact names along with the 
phone number for the CustomerID that 
matches the one in the hyperlink jump. 
It accepts a passed argument with an 
expression such as Customer 1D=%Cus - 
tomerID£ in the Where clause of its SQL - 
Statement. The term on the left of the 
equal sign corresponds to a field in the 
Select list of the query. The term on the 
right of the equal sign represents the 
passed parameter. Its value is set by the 
calling hyperlink jump. 

The .htx file in the listing “Data Close 
Up” demonstrates some basic HTML tag 
techniques for controlling the display of 
records returned by ап 14с file. Its cor- 
responding .idc file returns a single 
record with four fields. The BR tag posi- 
tions each field on a different line. The 
other tags adjust the font and the posi- 
tion of the results. 


Closing Issues 


The IIS/IDC plus Access provides a quick, 
easy way to start publishing dynamic 
HTML pages from a database. Many 
more options beyond those in the code 
listings are feasible. For example, you can 
populate combo boxes on HTML forms, 
or you can accept values directly from 
HTML forms for selecting or updating an 
Access database. 

I found the new functionality easy to 
use, but experienced Access developers 
will appreciate enhancements. First, 
Access developers are used to more 
flexibility in processing return sets than 
the .htx file permits. Among the fea- 
tures missing are event programming and 
expressions. Second, no error-trapping 
techniques are available with this release. 
While errors do not cause the system to 
abruptly halt without user recovery, you 
can still be confronted with error mes- 
sages that may not be meaningful. Third, 
wizards and more graphical development 
aids would help promote the acceptance 
of this Web developmentstrategy among 
Access developers. ІЙ 


Rick Dobson is president of CAB, Inc., a data- 
base and Internet consultancy. You can reach 
bim at Rick DobsonGmsn.com. 
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APC provides the most comprehen- 
sive protection against the single largest cause 
of NT data loss—power problems. APC’s 
PowerChute? plus for Windows NT and APC 
Smart-UPS combine to give you the power 
management features necessary to make 
SURE you're protected. 
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cut energy costs by up to 76%. 
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EVERYONE 


Seeing isn’t believing: 3-D must face 
growing pains before it can become 
essential for business applications. 


By Udo Flobr 


ow that low-cost 3-D is reaching our desktops at 
little or no extra cost, cynics might respond with 
a resounding, “So what?” They counter that, 
unless you're hooked on shoot-em-up games, 
low-cost 3-D is just another check-off item from 
board vendors vying for your business. 

But proponents counter that 3-D’s potential for general- 
purpose computing is wide open. Just as GUIs and the mouse 
changed the face of computing during the past decade, 3-D will 
bring about new ways of viewing and analyzing data. 

Timing puts the truth somewhere between these two oppos- 
ing views. Innovators at places such as Xerox’s Palo Alto Re- 
search Center (PARC) are already showing early software de- 
signs that use 3-D to add layers of information to databases and 
interfaces, making today’s 2-D software look Spartan by com- 
parison. But commercial versions of these products are at least 
a year or two from widespread use. 

In the meantime, buyers beware: Not all the chips, boards, 
and APIs that spawned this year’s crop of low-cost 3-D prod- 
ucts will have the ability to run tomorrow’s applications. To 
keep their designs affordable, vendors of low-end 3-D prod- 
ucts made some compromises. As a result, some game-opti- 
mized chips cannot provide the processing power that profes- 
sional-level 3-D accelerators now deliver for simulations and 
CAD applications. 

The bottom line is that today’s low-cost 3-D world is nei- 
ther insignificant nor fully formed. This situation forces us to 
look beyond the glittering graphics to make judicious choices 
about 3-D. 


Real 3-D 


How might 3-D eventually change the way in which we work? 
The first phase of mass-market 3-D products will bring tradi- 
tional 3-D applications, such as architectural walk-throughs, 
virtual reality, animation, and state-of-the-art games, to main- 
stream desktops. Next we'll see 3-D applied to standard appli- 
cations, such as graphics editors, spreadsheets, and even word 
processors. continued 
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3-D processing, whether it's 
implemented in hardware or 
software, has three stages: 

The fesse//ation phase cre- 
ates a description of an object 


and converts it into a set of 


polygons. = | 
The geometry stage in- 


cludes transformation, light- 
ing, and setup. Transforma- 
tion scales the scene and | 
establishes perspective. 
Lighting determines color and 
reflections. Setup decides | 
each polygon's shape. 
Rendering manipulates 


{һе 2-0 coordinates (x and у) 
and the 2 coordinate for the 
depth value (the z value deter- 
mines whether each pixel is 
visible or obscured by other 
polygons). Next, a variety of 
; shading and texture-mapping 
| algorithms establish the poly- 


gon's color and texture. High- 
end graphics engines for pro- 
fessional workstations often 
rely on shading, which is ade- 
quate for CAD applications. 
Low-cost 3-D cards, howev- 
er, use texture mapping for 
more realism. 


m, 
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In the past, spreadsheets used visual 
tricks to simulate the 3-D experience. But 
you actually saw and manipulated data in 
2-D space. 


To see the 3-D possibilities for general 
business applications, consider the ad- 
vanced spreadsheets and databases that al- 
ready work in three dimensions. Today 
you can populate a structural cube with 
data and then slice and dice it horizontally, 
vertically, or across a 3-D plane. 

For instance, you might set up a 3-D 
spreadsheet to hold а year's worth of sales 
data, with each 2-D sheet listing the sales 
of a number of products for one month. 
Each layer of the spreadsheet holds infor- 
mation for a different month. To view the 
annual sales of a single product, you sim- 
ply cutacross the cube to retrieve the prod- 
uct's data for all 12 months. | 

The problem with this approach lies in 
viewing such a data cube on a flat surface. 
Once you cut across the cube, today's 3-D 
spreadsheets simply build a new 2-D view. 
Developers have tried to simulate the 3-D 
experience by adding slick interface tricks, 
such as drilling down on data by double- 
clicking on a functional heading or dis- 
playing the data within complicated 2-D 
matrices. 

But in the end, 3-D spreadsheets have 
not met their potential because of the in- 
herent weaknesses of working with 3-D 
data in 2-D space. In a true 3-D environ- 
ment, you will be able to not only build a 
data cube but also rotate the cube in 3-D 
space and arrange the data in enlightening 
new ways. 
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3-D Evolution 


Competition is prompting games develop- 
ers to actively devote resources to 3-D and 
to wade through problems caused by still- 

evolving API standards. 


Before that happens, we may see many 
examples of gratuitous 3-D. Developers 
and marketing wizards will concoct spin- 
ning logos and other graphical gimmicks, 
eye-catchers with little or no real value. 
But user-interface (UI) design is evolving 
to grasp 3-D’s potential and turn it into 
something useful. 

Whether or not software developers 
quickly turn 3-D into something that is 
useful for business applications, there is 
no doubt that ubiquitous 3-D is оп the way. 
Consider Intel’s MMX technology. MMX 
adds 57 new instructions to the x86 instruc- 
tion set to accelerate multimedia applica- 
tions, such as 3-D and 2-D graphics, video, 
audio, speech synthesis and recognition, 
and communications. According to Intel’s 
simulations, we can expect to see perfor- 
mance boosts of between 50 percent and 
100 percent. 

ММХ is slated to appear first іп а new 
version of the Pentium processor, code- 
named the P55C, which is due early next 
year. Look for MMX support in APIs such 
as OpenGL and DirectX. (For an in-depth 
look at MMX technology, see the text box 
“ММХ Accelerates the x86 ” оп page 79.) 
AMD and Cyrix are both planning to sup- 
port MMX instructions in their future mi- 
croprocessors. 

There are various ways to distribute 3- 
D tasks between the CPU and the graphics 
chip. Graphics boards work with integer 


MOOD Wo 


This hyperbolic view of a Web site, created 
at Xerox PARC, lets you browse a graphical 
map. # could be adapted for the 3-D brows- 
ing of hierarchical data structures. 


values; therefore, at the very anm " CPU 
must translate an application's floating- 
point values into integers. 

Most often, the graphics chip works 
as a rendering engine, while tessellation 
(breaking up a 2-D image into polygons) 
and geometry (adding lighting and per- 
spective) are left to the PC. For the third 
processing step, rendering (adding surface 
characteristics), low-cost 3-D boards often 
economize by combining frame, texture, 
and z-buffers (stored depth values) and al- 
locating memory dynamically. 

For example, if an application doesn't 
need a z-buffer (many games do not), the 
available memory can be used for the tex- 
ture or frame buffer. Many applications 
set up the frame buffer in main memory, 
which is a mixed blessing: This approach 
saves cost by requiring less memory on the 
card, but it introduces a major bottleneck, 
as hidden surface removal has to be done 
across the PCI bus. 

The majority of high-end 3-D acceler- 
ators employ separate buffers for frame, 
texture, and depth information, with each 
buffer having a capacity of at least 2 MB. 
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MMX Accelerates the x86 
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o improve multimedia and 3-D pro- 

cessing, Intel’s new MMX technology 
can pack multiple pixels into one regis- 
ter and manipulate them with a single 
instruction. In effect, MMX brings anew 
level of parallelism to x86 processors. 

Instead of adding new physical reg- 
isters to the x86 architecture (which 
would slow MMX's adoption), Intel re- 
usesthe existing floating-point (FP) stack 
as logical MMX registers. MMX instruc- 
tions use only the 64-bit mantissa por- 
tion of the 80-bit FP registers, ignoring 
the 16-bit exponent portion. This yields 
eight 64-bit logical registers without sig- 
nificantly altering the x86 architecture. 

MMX instructions can pack several 
data types into these 64-bit registers: 
packed bytes (eight per register), packed 
words (four per register), packed dou- 
blewords (two per register), and a quad- 
word (one 64-bit value per register). 
These data types are useful because 
multimedia programs typically work on 
small units of data. For example, a color 
pixel in TrueColor mode, the highest 
commonly used color resolution, uses 
24 bits: 1 bytefor each RGB color. This 
mode allows up to 16.7 million colors, 
morethan the human eye can discern. In 
HiColor mode, only 16 bits are needed 
for a pixel. For many graphics applica- 
tions, 16 bits is more than enough. 

New x86 processors that support 
ММХ will address the new registers аз 
ММО through ММ7. Instead of treating 
the registers as a stack-as FP instruc- 
tions do-MMX instructions can access 
the registers directly. When switching 
back and forth between FP and MMX 
instructions, the existing FSAV instruc- 
tion saves the state ofthe registers, and 
the usual FRSTR instruction restores the 
values. This keeps MMX technology 
compatible with existing OSes, which 
frequently must save and restore the reg- 
isters when context-switching between 
multitasking applications. 

The downside is that programmers 
can't mix FP and MMX instructions to- 
gether because they need the same reg- 


However, the cost of buffer memory alone 
keeps these products out ofthe mainstream 
market. 


The 3-D Hardware Wave 

Although 3-D accelerators divvy up pro- 
cessing tasks in similar ways, 3-D chip ar- 
chitectures can vary considerably. Some 


isters. But this is not as Е as it 
sounds, since multimedia programs typ- 
ically perform their FP operations before 
displaying the data. (Rendering relies 
more heavily on integer instructions.) 
MMX introduces a set of general-pur- 
pose integer instructions that use the sin- 
gle instruction/multiple data (SIMD) par- 
adigm. One instruction processes the 
multiple data in the packed registers. This 
parallelism increases performance. Inci- 
dentally, this concept is not new at Intel. 
Years ago, the now-obsolete i860 RISC 
family featured a similar technology, 
called Pixel Addressing Extension (PAX). 
Another feature of the new instruc- 
tion set, parallel-compare operations, 
could improve performance by elimi- 
nating branches. (Modern processors 
try to predict branches, but a mispre- 
diction means a penalty of several pro- 
cessor cycles.) Combined with packed 
data features, parallel-compare opera- 
tions are useful when, for example, you 
want to combine or overlay two images. 


Parallelism Speeds Performance 
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Тһе MMX instructions are similarto | 
those in Sun's Visual Instruction Set 
(VIS) for the UltraSparc. VIS also packs 
registers and usesthe FP registers. But | 
it has а lot more to offer than MMX: 32 | 
new registers (compared to Intel's eight), 
accelerated video decompression with 
discrete cosine transformations, more- | 
powerful addressing modes, pixel mask- 
ing, and ahighly specialized set of oper- 
ations that greatly accelerates motion 
estimation when compressing MPEG 
video streams. 

MMX isn't Intel's only new approach 
to accelerating 3-D. Another new ex- 
tension for 3-D accelerators is the Ad- 
vanced Graphics Port (AGP). To evenly 
distribute main-processor tasks and 
graphics-chip tasks, the AGP creates a 
new data path for data transfers between 
main memory and the graphics card's 
frame buffer. By skipping the PCI bus 
altogether, AGP can theoretically allow 
read and write transfersatspeedsupto | 
400 MBps, according to Intel. | 


© MMX instructions can pack 8-, 16-, 32-, or 64-bit values into the 64-bit MMX registers. 
Here, eight 8-bit graphics pixels are packed into a single register. 


€) When ап ММХ instruction executes, all eight pixel values іп each MMX register are 
processed simultaneously. (Here, the instruction compares pixels in registers 1 and 


2 for equality.) 


© The results of the comparisons. The parallelism gained by having a single MMX 
instruction process multiple pixel values is faster than if separate instructions had 


to be issued for each comparison. 


chips are programmable, such as Rendi- 
tion’s RISC-based Vérité and Chromatic’s 
Mpact, which uses a very-long-instruc- 
tion-word (VLIW) architecture. Two oth- 
er programmable chips, the TM-1 from 
Philips and the Mfast from IBM, were not 
yet shipping at press time. 

The performance of programmable 


3-D chips depends to а large extent on the 
low-level software that drives them. Both 
Rendition and Chromatic currently sup- 
ply such firmware. OEMs that write their 
own low-level software can enhance these 
processors with new features, data for- 
mats, or algorithms. 

The Mpact’s Mediaware microcode 
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modules allow systems designers to enable 
or disable specific functions—such as 3-D 
graphics, videoconferencing, and telepho- 
ny—to create a single hardware design 
with a number of different personalities. 
Unlike the Mpact, the Vérité was designed 
specifically for 3-D acceleration. It includes 
a hardwire “pixel pipeline" for critical 3-D 
operations, such as texture mapping and 
blending, while the RISC core is responsi- 
ble for geometry setup and filtering; this 
relieves the CPU of the majority of the 3-D 
work load. 

Hard-wired solutions, such as those 
from Nvidia, 3Dfx Interactive, and 3Dlabs, 
sacrifice this flexibility but often achieve 
higher performance. As APIs and other 
standards evolve, customers must depend 
on these vendors to update their designs 
quickly or, in some cases, to develop new 
software drivers to support the emerging 
standards. 

Nvidia's NV1 requires additional de- 
veloper support because of its proprietary 
curve primitive. Instead of building curved 
surfaces from small polygons, the NV1 
generates curves directly to dramatically 
improve performance when an applica- 
tion requires textured curves. The draw- 
back is that developers must port appli- 
cations to the Nvidia chip before they can 
take advantage of these curve primitives. 

Many of the graphics companies now 
offering low-cost 3-D chips and boards 
have been selling to the 2-D graphics mar- 
ket for years. They offer their customer 
base a terrific advantage: The new 3-D 
chips are pin-compatible with the previ- 
ous generation, so the 3-D chips can slip 
into a proven card design. For example, 
the 53 Virge is pin-compatible with the 
popular 53 Trio64V+. On the downside, 
not all of these mainstream graphics ven- 
dors have the expertise of the established 
3-D companies. 

3Dfxisoneofthefew companiesin the 
low-cost 3-D market with a strong 3-D ré- 
sumé. The firm has made a business of re- 
placingthe expensive proprietary engines 
used in dedicated arcade machines with 
high-performance Pentiums. Focusing on 
this specialty, 3Dfx has designed a dedi- 
cated 3-D chip that delivers impressive 3- 
D acceleration but lacks integrated func- 
tionality, such as standard GUI acceleration 
and motion-video playback. 

А dedicated 3-D solution does not re- 
place a PC'sgraphics card; instead, it com- 
plements it with a “pixel pump" that works 
in parallel with the graphics accelerator 
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that's on a separate PCI board. After the 
3-D chip calculates the pixels, they pass 
across the PCI bus to the graphics card. 
Like the 3Dfx Voodoo Graphics accel- 
erator chip set, VideoLogic's PowerVR is 
a dedicated 3-D chip that requires an exist- 
ing graphics accelerator. To compete with 
integrated solutions, 3Dfx has formed a 
partnership with Alliance semiconductor 
to combine the Voodoo with Alliance's 
ProMotion graphics controllers. 


Bring on the Boards 


Now that3-D chips are appearing on com- 
mercial boards, we are seeing some 3-D 
warts along with the glitter. One particu- 
larly unpleasant surprise is that 3-D accel- 
eration in many low-cost boards works 
only іп опе mode—namely, ata resolution 
of 640 by 480 pixels with 64,000 colors. 
This is fine for play, since today’s 3-D 
games don’t require any more screen real 


@ The host interface provides 
a 32-bit direct connection to the 
host bus (e.g., PCI) without 
requiring any extra logic (known 
as a glueless Interface). The 
architecture can also support 
bus mastering so that main 
memory can provide polygons 
and textures without incurring 
overhead from the host CPU. 


в The geometry engine 

handles scaling, rotation, | 
lighting, and clipping. Generally, | 
К transforms the 3-D world | 
description and prepares It for 
rasterization. A dedicated 
geometry processor off-loads 
these tasks from the host CPU. 


Ф Тһе z-buffer calculates the 
depth coordinate for each plxel. 


E The texture buffer maps 
stored texels (textured pixels) 
+ to output pixels. 


| E The memory controller 

manages all video RAM 
requirements. The controller 
coordinates different memory 
strategles (e.g., allocating a 
shared memory pool among the 
2-, texture, and frame buffers), 
depending on the 3-D 
architecture. 


f Some multimedia chips 
integrate motion video 
acceleration into a single 
architecture. The video 
accelerator off-loads scaling and 
color-conversion tasks from the 
host CPU. 


estate than that. But this situation will 
eventually change. As more business ap- 
plications use 3-D, 640 by 480 is becom- 
ing all but useless, and switching back 
and forth between resolutions quickly gets 
tedious. It’s better to instead consider 
cards that accept additional memory to 
support 3-D acceleration at 800 by 600. 

Many vendors bundle games with their 
3-D boards. Some of these games use spe- 
cial features of that vendor’s hardware; 
we’ve even heard of programs that use a 
high-level API, such as Microsoft’s DirectX 
family of interfaces, and still use hardware 
references to stop users from switching 
horses. In addition, games developers are 
fond of squeezing every last bit of perfor- 
mance out of the hardware. 

Since the jury is still out on how much 
of a performance penalty the multiple soft- 
ware layers in Microsoft’s 3-D APIs will 
inflict, some people might be tempted to 
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He also found that making his software 
available on AS/400 Advanced Series gives 
both him and his customers 
a flexible and affordable way to grow. 


As cofounder of SourceMate® Information 
Systems, Ben Tse has a remarkable head for 
numbers (as well as the suit to match). So, 
to keep his numbers headed in the right 
direction, Ben figured hed give his customers 
a way to grow with hun. His solution: 
AS/400 Advanced Series. 

For as little as $180 a month* Ben 


financed an AS/400 Advanced Series. Using 


Win400" for Clipper, he was able to port his 
AccountMate? accounting software, opening 
new avenues for growth. His 3,000 resellers 
are able to offer small businesses, worldwide, 
an incredibly scalable computing system. 
And his customers are able to grow their 
business, without changing their software. 

Best of all, as an ІВМ partner, Ben 
received the technical and financial support 
he needed along the way. 

On balance, it was just the kind of 
affordable solution Ben, his VARs and his 
customers were looking for. 

How can your company profit from 
А5/400 Advanced Series’ 360,000 systems, 
worldwide? Call 1 800 365-4426, ext. 630, 
or visit us on the Net at www.as400.ibm.com 
and welll show you a number of ways. 
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regarding non-IAM products. For mote intormation shout SourceMate, call 1 800 877-6896 IBM, AS/400 and 
Solutions for a small planet are trademarks of ІВМ Com Win4QQ ts a trademark of Business Engineering and 
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3-D Chip Features 


АП ЗОБ 


Memory/buffering 
Memory required (MB) 1 2 2 


Memory type SGRAM EDO 


Texture buffer v 
required 


Z-buffer required v 


3-D features 
Antialiasing 


Trilinear filtering 
Subpixel positioning 
Atmospheric effects 


Integrated features 
2-D acceleration 


Video acceleration 
RAMDAC v 


Video out Optional 


All chips support the following features: 
Alpha blending 
Dithering 
Double-buffering 


и = yes, 


bypass them. In the long run, only hard- 
ware and software that supports the rele- 
vant APIs will survive. Until then, shop- 
pers should select a board that has all the 
drivers needed for it to perform with the 
software they expect to use. 

If you havea high-performance graph- 
ics board and just want 3-D acceleration, 
then something like VideoLogic's Power- 
VR, workingin parallel with the main graph- 
ics board on a separate PCI card, could be 
an ideal solution. 


Nonstandard 3-D 


Currently there are about 50 APIs for 3-D. 
This situation is not conducive to match- 
ing the hardware flood with the ground 
swell of cool mass-market applications. 

APIs—the libraries of boilerplate rou- 
tines that define standard sets of graphics 
functions—give programmers “hooks” 
into an otherwise-closed environment, 
such asan OS, a database, or hardware driv- 
ers. In the 3-D arena, APIs also function as 
an isolating layer to protect applications 
programmers from the idiosyncrasies of 
proprietary hardware. continued 
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| 3Dlabs 
Rage Voodoo Permedia Mpact 


SGRAM 


Filtering (point-sampled, bilinear) 
Graphics primitives (points, lines, triangles) 
MIP mapping 


Chromatic Matrox Nvidia Oak 
МСА-1064$6 МУЗ 


2 2 2 1 
RDRAM SGRAM SGRAM EDO 
v v 


v 
v 
v 


Optional 


Rastering 


3-D Glossary 
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e Alpha blending: Support for true object 
transparency in hardware. Ап alpha value 
defines the transparency of each pixel. The 
accelerator takes this transparency value 
into account when drawing objects, perhaps 
by blurring an object when it passes behind 
atransparent object or changing the color of 
atransparent foreground objectto match that 
of a background object. 

e Antialiasing: An antialiasing algorithm 
will slightly blur diagonal lines and other 
effects to better simulate a smooth line. 

e Atmosphericeffects (fogging and depth 
cueing): Fogging creates a haze overa scene. 
Depth cueing changes the color and hue of 
anobjectin accordance with the object's dis- 
tance from the viewer. 

e Bilinear versus point-sampled filter- 
ing: To interpolate pixels, some low-end 3-D 
algorithms take the nearest adjacent pixel 
(i.e. the nearest neighbor sampling) and rep- 
licate its color. Small on-screen movements 
can cause full pixels to change color, caus- 
ing aliasing and unwanted screen artifacts. 
Bilinear filtering averages the 4 nearest tex- 
els (textured pixels) to interpolate a pixel, pro- 
ducing a higher-quality image. 


OTI64311 


PCI interface (glueless) 
Perspective correction 


Rendition 
Vérité 


Trident — VideoLogic 
T3D9695 PowerVR 


2 2 
SGRAM EDO 
v 


Shading (flat, Gouraud) 
Textures 


e MIP mapping: Whenatextureis applied 
to an object, it often has to be resized or 
stretched to fit. This process degrades the 
texture image. MIP mapping creates three 
or more copies (called MIP /eve/s) of the tex- 
ture, each of adifferent size, so that the best- 
fitting copy can be used. 

ө Perspective-correct texture mapping: 
Texture maps that continually change to 
match the perspective of the viewer. 

• Subpixel positioning: Ка line does not 
run directly through a pixel, it must be moved 
to the nearest one, which introduces posi- 
tional error. Pixels can be broken down into 
smaller subpixels in memory so that the line 
can be drawn to the nearest subpixel. 

e 2-D and GUI acceleration: If your 3-D 
accelerator also acts as your primary graph- 
ics card, make sure that it supports 2-D and 
GUI acceleration, Otherwise, the perfor- 
mance of your standard Windows applica- 
tions will degrade noticeably. 

e Video acceleration: If your applications 
include motion video, lookfor an accelerator 
that supports hardware video acceleration. 
Video acceleration performs color-space con- 
version and scaling in hardware, removing 
that chore from the host CPU and improv- 
ing the quality of video clips. 
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Something new has entered the Notes ПО 
application development environment. 


Introducing Lotus Components. These task-focused, ActiveX Components Discovery CD, including 
Now you can develop customized controls include a spreadsheet, a trial of Lotus Components, 
Notes applications faster than chart, comment, file viewer, Sample applications, LotusScript 
ever before. draw/diagram and project Code examples, and тоге... visit 

Lotus Components are going to scheduler. Апа each can be our Lotus Components llebsite at 
revolutionize the way you build reused to build hundreds of http://components-lotus-com- 
your Notes applications- Using customizable business objects Or for more 


pre-built, customizable "applets" for Notes applications never information call 

you can now burn through your before possible- 1-80D-TRADE-UP, 

development schedule. For a free copy of The Lotus ext. C199. Working Together’ 
Circle 602 on Inquiry Card (RESELLERS: 603). 


In Canada, call 1-800-GO-LOTUS. ©1996 Lotus Development Corporation, 55 Cambridge Parkway, Cambridge, MA 02142. All rights reserved. Lotus, Working Together and Lotus 
Notes are registered trademarks, and Lotus Components is a trademark of Lotus Development Corporation. All other products are registered under their respective companies. 
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The three leading API contenders for 
mainstream 3-D are OpenGL, QuickDraw 
3D (QD3D), and Direct3D. The latter has 
the advantage of Microsoft’s marketing 
might, while the cross-platform capabili- 
ties of the other two make them important 
for developers not tied to Windows. 

OpenGL originated as the Graphics Li- 
brary for the Silicon Graphics, Inc. (SGI), 
Iris graphics systems. It's the oldest of the 
three APIs and now has the broadest base 
among Mac, PC, and Unix developers. It 
focuses on drawing 2-D and 3-D objects 
quickly and is generally more low-level 
than the other two APIs. 

For instance, it does not include com- 
plex predefined objects, automatic shad- 
OWS, ray-tracing, or radiosity functions. 
It’s currently the undisputed standard for 
scientific and engineering applications, 
and it is associated more with high-end 
CAD, simulation, and visualization than 
with photo-realistic games. In a move to 
broaden the API's appeal from the profes- 
sional market to general-purpose desk- 
tops, SGI recently teamed up with Sun Mi- 
crosystems to develop CosmoGL, which 
isa variant of OpenGL that speeds texture 
mapping for 3-D Web applications and 
games in Windows 95 and NT. 

OpenGL offers an impressive, if basic, 
array of approximately 120 functions for 
polygon shading, rotation, scaling, atmos- 
pheric effects, depth cueing, and other 
functions. But OpenGL lacks the object- 
oriented design of QD3D and Direct3D. 
You use the API as a state machine, which 
means that parameters "stick" until you 
change them. This saves work for devel- 
opers, but nasty bugs can arise if the pro- 
grammer forgets to save states and restore 
them when exiting from a routine. 

OpenGL uses a client/server model, so 
it enables you to process compute-inten- 
sive tasks in a distributed environment. Be- 
cause it does not include windowing func- 
tions, it works independently of the UI. It 
attaches to OSes and GUIs through exten- 
sion libraries. 

OpenGL is complemented by Open In- 
ventor, a higher-level, object-oriented li- 
brary. You can use Open Inventor as a lay- 
er above OpenGL to add features such as 
geometry, motion and lighting, and ma- 
terial editors. Like OpenGL, Open Inven- 
tor has been licensed to other companies. 
For instance, the Virtual Reality Model- 
ing Language (VRML) format for virtual 
worlds on the Internet is based on Open 
Inventor. continued 
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М emory and memory speed play 
pivotal roles in how realistic 3-D 


looks on our screens. It’s important for 
the CPU to write pixel data to the 
image buffer quickly, but it's much 
more critical for the graphics-board 
circuitry to get data out to the screen. 

The old VGA standard of 640- by 
480-pixel resolution required a total of 
307,200 pixels; at 16 colors, these 
pixels fit into 153,600 bytes of memo- 
ry. А reasonably fast graphics driver 
would fill that memory in about a tenth 
of a second using a memory band- 
width of 1.5 MBps. Because VGA 
uses a vertical-refresh rate of 60 Hz, 
150 KB of image memory had to be 
output to the screen 60 times per sec- 
ond, resulting in a memory bandwidth 
of just of over 9 MBps on the video 
side. 

The situation heats up considerably 
forthe modern resolutions of SVGA 
and better. To accommodate a moder- 
ate 1024 by 768 pixels at 65,536 col- 
ors (16 bits per pixel), the image buffer 
has to hold about 1.6 MB of data. 
Thus, the CPU needs a bandwidth of 
16 MBps to write data to the graphics 
board. This is no big deal on the PCI 
bus, which can handle up to 60 
MBps. But to get the image out to the 
screen at an ergonomically correct 75 
times per second, the board must 
read from its image memory at 120 
MBps. For 1280 by 1024 resolution, 
you need a sustained Mronghpa rate 
of 196 MBps. : 

How memory ER this perfor- 
mance depends on the bus width 
used in the graphics card's design. 
Basically, more memory bandwidth 
can be achieved either with faster 
memory chips or by using several 
chips in parallel. ISA-bus graphics 
boards and their chips were generally 
designed for a data-bus width of 16 
bits; to support high screen resolu- 
tions, you need fast video RAM 
(VRAM). 

VRAM chips are dual-ported: To the 
graphics chip, they look like standard 
DRAMs, but a second port is used for 
output. Thus, data can be read and 
written simultaneously; screen 
updates do not result in lost cycles. A 
recent development, Window RAM 
(МУКАМ), is basically faster VRAM 
enhanced with special graphics fea- 
tures, such as accelerated, aligned 
fills and moves. 
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Given that memory comes in a fixed 
bus width, watch out for boards that 
support a bus width of 64 or 128 bits 
but are sold in economy versions 
where only half the memory is fitted. 
For example, a 128-bit board might be 
designed for 4 MB of RAM, needing 
eight memory chips, each with a bus 
width of 16 bits. If only 2 MB is 
installed, which degrades the bus 
width to 64 bits, you effectively end up 
with a lower-performance, 64-bit 
board. Of course, you can install the 
missing memory later. 

Modem boards, which transfer data 
at 64 or even 128 bits in parallel, can 
actually use slower, less expensive 
memory. For example, board design- 
ers can combine standard extended 
data out (EDO) RAM with a 64-bit 
bus to achieve a throughput of 240 
MBps. Burst EDO RANI delivers 
about 400 MBps; - à 

Memory агас have come 
up with a variety of special designs for 
even-faster throughput, needed for 
larger color palettes. Some designers 
put several chips in a single housing 
and combine them with logic circuitry 
that allows overlapping access. Each 
unit works at the speed of standard 
DRAM, but parallelism increases 
throughput. All the variations of 
DRAM described below are single- 
ported. | 

Synchronous DRAM (SDRAM) and 
synchronous graphics RAM 
(SGRAM) are available from several 
sources and have already found а 
flock of followers in the graphics-con- 
troller industry. While DRAM needs 
several special strobe signals, syn- 
chronous RAM can handle the memo- 
ry clock directly, At a bus width of 64 
bits, SDRAM can support bandwidths 
up to 640 MBps. SGRAM adds fea- 
tures that accelerate graphics perfor- 
mance, such as block write (which is 
useful for video). 

Multibank DRAM (MDRAM) сот- 
bines eight 32-KB banks into blocks 
of 256 KB. It supports 500-MBps 
throughput. Tseng Labs’ ET6000 . 
graphics chip sports a special 1 28-bit 
MDRAM interface, yielding up to 
1000 MBps. 

Rambus DRAM (RDRAM), а gener- 
al-purpose memory design, has a bus 
width of only 8 bits and therefore 
needs a very high memory clock of 
250 MHz. Transfers reach 500 MBps. 


DELL DIMENSION 


Reliable PCs For High 
Performance Computing 


If our $2499 price tag looks familiar, that's 
because it is. We've just reduced the price 
of our Dell Dimension XPS Pro200n. Not only 
is this a great deal, it's also a purchase the 

experts seem 
to encourage. 
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DELL DIMENSION™ XPS Рго200п 
200MHz PENTIUM" PRO PROCESSOR 

* 32MB EDO Memory 

• 256KB Internal L2 Cache 

ж NEW 3.2GB Hard Drive (3.5ms) 

ж 15TX Trinitron Monitor (13.7" v.i.s.) 
ж NEW 2MB EDO МАСЕ 3D Video Card 
• 8X EIDE CD-ROM Drive 


• MS" Office Professional with 
Bookshelf for Windows" 95 


Free Support /MS Mouse 
• 3 Year Limited Warranty! 


* Now, Microsoft Windows NT 
40 Upgrade Coupon included at 


no extra charge: 


add $113. 


Business Lease’: $92/Mo. 
Order Code #500341 
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coveted "Best" award as the fastest 
and best price/performance Pentium Pro 
chip-based PC and then remarked, “it's 
the fastest Intel-based system we've 
ever seen-hands down." 

If you're considering a Pentium Pro 
chip-based PC, then we've got them at 
Pentium chip-based PC prices. To order 
yours, give us a call today. 


* Microsoft® Windows NT*/30 Days 


ж Upgrade to а 4.268 hard drive, 


Bia а BERT, 
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QD3D, which premiered in early 1995 
as a graphics extension to the Mac OS, 
now includes Windows support. Because 
QD3D is fully object-oriented, new object 
instances can inherent complex features 
(including lighting, geometry, and tex- 
tures) to simplify the construction of 3-D 
images. 

QD3D stores scene and object infor- 
mation with its own portable data format, 
which is called 3D Metafile (3DMF); it 
offers a choice between a compact binary 
and a human-readable version and sup- 
ports the cutting and pasting of 3-D objects 
via the Clipboard. You can store QD3D 
objects in image databases and use simple 
drag-and-drop techniques to move objects 
from the database into a 3-D scene. 

QD3D includes standard 3-D primi- 
tives, but, unlike OpenGL, it knows about 
complex geometry, such as nonuniform 
rational B-splines (NURBS). Its extensible 
architecture enables you to add new soft- 
ware-rendering engines and access hard- 
ware accelerators. Another nice detail is 
the interactive renderer, which lets you see 
and manipulate objects directly during de- 
sign. Many applications let you work with 
the interactive renderer directly. 

For developers who'd rather work with 
a low-level, but still hardware-indepen- 
dent, 3-D API, Apple offers the Rendering 
Acceleration Virtual Engine. RAVE can act 
as a plug-in module within QD3D to pro- 
vide a hardware abstraction layer (HAL). 
RAVE includes basic graphics primitives; 
however, it doesn't offer high-level func- 
tions, such asthe importing of objects. Like 
QD3D, RAVE supports Macsand Windows- 
based machines. 

Microsoft's Direct3D, the latest mem- 


WHERE TO FIND 


3-D for Everyone 


ber of the DirectX family of interfaces, is 
part of a three-layered structure (Direct3D 
itself is actually the middle layer). The low- 
est layer is the HAL, which contains the 
hardware-specific device drivers. Above 
that is the low-level API layer, which grants 
access to hardware features while main- 
taining hardware independence. Тһе lay- 
er above it contains Microsoft’s own high- 
level API, previously known as RealityLab 
(which was snagged in Microsoft’s acqui- 
sition of RenderMorphics). This highest 
layer can also accept other APIs as plug-ins, 
including OpenGL. Above these three lay- 
ers is the applications layer; below them 
lies the hardware. 

Applications built on the DirectX fam- 
ily can query the system to determine what 
functions are implemented in hardware. 
For functions that are not supported, the 
application might substitute a simpler al- 
gorithm. However, Direct3D can also em- 
ulate any function in software, thanks to 
the Hardware Emulation Layer (HEL). 

Like QD3D, Direct3D offers a clean, 
object-oriented, extensible architecture. 
What functions are actually available de- 
pends to some extent on the high-level 
layer. With the default RealityLabs API on 
top, Direct3D is not as versatile as QD3D 
because it lacks basic 3-D objects, such as 
cylinders, spheres, and cones. Still, it offers 
functions that go beyond OpenGL’s, in- 
cluding animation features, whichare par- 
ticularly useful for games developers. Di- 
rect3D's main drawback itthat it's limited 
to Win 95. 


The 3-D Future 


Eventually we may take 3-D for granted, 
much like gigabyte-capacity hard drives 


ATI Technologies, inc. Oak Technologies 3Dlabs, Inc. 
Thornhill, Ontario, Canada Sunnyvale, СА | Зап Јозе, СА 
(905) 882-2600 (415) 962-9550 (408) 436-3455 
fax: (905) 882-2620 fax: (408) 436-3458 
http://www.atitech.ca Rendition, Inc. http://www.3Dlabs.com 

2 Mountain View, CA 
Chromatic Research, Inc. (415) 335-5900 Trident Microsystems 
Sunnyvale, CA http://www.rendition.com Mountain View, 
(415) 254-0729 (415) 691-9211 
http://www.chromatic.com $3, Ine. 

Santa Clara, CA VideoLogic, Inc. 
Matrox Graphics, Inc. (408) 980-5400 San Bruno, CA 
Dorval, Quebec, Canada fax: (408) 980-5444 (800) 578-5644 
(800) 361-1408 http://www.S3.com fax: (415) 875-4167 
(514) 969-6320 http://www.videologic.com 
fax: (514) 969-6363 3Dfx Interactive 
http://www.matrox.com Mountain View, CA 
(415) 934-2400 

Nvidia fax: (415) 934-2424 
Sunnyvale, CA info@3Dfx.com 
(408) 720-6100 
fax: (408) 720-6111 
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Strengths and Weaknesses 
OpenGL 
+ Supports Mac, PC, and Unix 
developers. 
ЧЕ Quickly draws 2-D and 
| 3-0 objects. : | 
Ф Offers an impressive атау of | 
rendering functions. 


= Not object-oriented. 


QuickDraw 3D 


+ Supports the Mac OS and 
Windows. 


+ Fully object-oriented. 


Ф Lets you drag and drop objects 
into a 3-D scene. 


+ An interactive renderer manipu- 
lates objects during design. 
Direct3D 


ФА member of the DirectX family 
of interfaces. 


Ф Offers a clean, object-oriented, 
“extensible architecture. 


= Not as versatile as QuickDraw 
3D, because it lacks some basic 
3-D objects. 


= For Windows only. 


and 16 MB of memory. However, because 
3-Dadds complexity to applications, it will 
take а fair amount of time for software de- 
velopers to master the technology. There- 
fore, we probably won't see 3-D hit criti- 
cal mass until 1997 or later. Until then, only 
games publishers, who stand to profit first 
and most by 3-D, will be willing to devote 
significant resources to the development 
of 3-D. 

Just like the GUI-enhanced software 
that seemed so cumbersome to users for 
many years, 3-D will suffer many devel- 
opment blunders along the way before 
killer 3-D apps emerge and 3-D Ul elements 
become as natural and efficient to use as 
today's dialog boxes and scroll bars. And 
as 3-D becomes pervasive, business users 
will need, rather than just want, 3-D en- 
hancements. Bl 


Udo Flobr is a BYTE contributing editor based 
in Hannover, Germany. You can reach bim at 
flohr@dfn.de. 


IF YOU'RE LOST, 
WE'LL HELP YOU FIND YOUR WAY. 


IF YOU KNOW YOUR WAY, 
THEN FEEL FREE TO LOSE YOURSELF. 
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Direct Internet Access and 24-hour 
Online Q & A from CompuServe. 
With instant Internet access and 
unrivaled support to help you 
navigate it, CompuServe has the 
answers to your Internet questions. 
Features like “What’s Hot" to show 
you where to go and what to see. 
Or join one of our Internet Forums? 
and discuss the hottest sites. Then 
e-mail your friends about the things 
you've discovered. For free software 
and 10 free hours; just give us a call. 
We'll point you in the right direction 


then cut you loose to explore it. 


CompuServe 
1.800.487.4838 


WWW.compuserve.com 
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€ Full MPEG 1 IPB-frame video 
compression during capture 

€ Synchronous audio MPEG 1 
compression (optional) 

€ Plays back MPEG streams 

€ S-Video and Composite ees 

€ Uses PCI bus | 

€ Native Windows® 95 software 


There's no justification in buying a competing product because there's no competition! 
Using Samsung's revolutionary VIDEOFLOWES chipset, Darim's MPEGS a 
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NT in Real Time 


Clever modifications of Windows NT make it a 
compelling OS choice for some embedded applications. 


By Rick Greban 


ity the embedded-systems developer when it comes 
time to choose a real-time OS (RTOS). The approxi- 
mately 40 RTOSes now on the market present an 
embarrassment of riches; each one offers slightly 
different capabilities and development tools. So, for a develop- 
er ona deadline, he or she may spend a lot of valuable time search- 
ing for the right tools—time that would be better spent devel- 
oping the actual program. 

Life would be easier if 
embedded-systems develop- 
ers needed only to choose 
among a handful of general- 
purpose OSes, such as Win- 
dows NT, that have been 
customized into embedded, 
real-time versions. Phar Lap 
Software and Venturcomare 
doing just this kind of cus- 
tomization: Both are offer- 
ing real-time variations of 
NT. The approaches these 
two organizations take with 
their products are quite dif- 
ferent, but both of them 
count on catching some of 
NT’s wake. 


NT’s Coattails 


The potential rewards of 
using Phar Lap’s TNT Em- 
bedded ToolSuite, Realtime 
Edition, version 8.0 (ETS), 
and Venturcom’s Real-Time 
Extension (RTX) are mani- 
fold. First, if you’re already 
familiar with programming 
to NT’s API, you don’t have 
to go to the trouble of learn- 
inga new API to use them. All 
the programming knowledge that you’ve gained while work- 
ing with NT in the desktop realm becomes applicable for real- 
time applications. 

Second, programmers can choose from a wide range of de- 
velopment systems. Custom real-time OSes often require the 
purchase of equally custom and expensive development tools. 
By contrast, developers using ETS or RTX have the option of 
using standbys, such as Microsoft’s Visual C++ and Borland 
C++. Along with these tried-and-true development tools come 
some substantial piles of documentation and various other ed- 


ucational materials that are often missing in some custom OSes. 

Third—and most important—both the host-development 
and target systems can run the same OS. This means that a great 
deal of the software development work can be completed be- 
fore the target hardware is even available to the software engi- 
neers. (Venturcom’s RTX runs on any Intel hardware that sup- 
ports NT. Phar Lap’s ETS supports standard AT architectures, 
starting with the 386SX.) 


The Challenge 


Embedded-systems devel- 
opers have a short list of 
“must have” features for any 
RTOS, whether it’s a custom 
design or one built from a 
general-purpose OS. For 
example, a multithreaded 
RTOS with a moderately 
sophisticated memory man- 
agement system must be able 
to safeguard against the 
memory-manager thread's 
waking up and preempting 
a time-critical interrupt ser- 
vice routine. (The memory- 
manager thread operates at 
a high priority to maintain 
system consistency.) 

Such safeguards are crit- 
ical to providing determin- 
ism. Àn RTOS is said to be 
deterministic if a designer is 
able to figure out precisely 
how the system will behave 
given any set of inputs and 
the current state of the sys- 
tem at the time the inputs 
arrive. Most ofthe time, this 
boils down to a known and 
guaranteed task-scheduling protocol. 

Because embedded applications usually offer limited mem- 
ory resources, another important characteristic of an RTOS is 
the ability to tolerate small living quarters. Some embedded sys- 
tems must endure size and power restrictions; both translate 
directly to limits on the amount of silicon a developer can throw 
at the application. If the real-time system won't fit, no amount 
of shoehorning will fix the problem. Finally, an RTOS must pro- 
vide adequate development tools. 

Both ETS and RTX need to solve these problems апа work 
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NT т Real Time 


compatibly with NT, even though NT 
doesn’t natively provide the determinis- 
tic task-scheduling necessary for RTOSes. 
In addition, NT typically runs with appli- 
cations that offer 32 to 64 MB of mem- 
ory—which is hardly a small footprint. 
While development tools for NT arecom- 
mon, developers using the Phar Lap and 
Venturcom products need to use those 
tools in a specialized way. 


Inside ETS 


Phar Lap's ETS owes a great deal of its 
heritage to the company's venerable TNT 
DOS Extender. TNT bringsa subset of the 
Win32 API into a DOS extender to provide 
developers with access to NT-style multi- 
threading and all the NT-synchronization 
objects (e.g., events, critical sections, 
mutexes, and semaphores). Most impor- 
tant, however, is the fact that TNT is a 
32-bit flat-memory-model environment. 
It'saboutascloseto NT withoutthe Win- 
dowsas you can get. To produce ETS, Phar 
Lap took the basic TNT technology and 
added a context-switching and memory- 
managing heart to produce a stand-alone 
kernel. 

Note that ETS is a single-process, mul- 
tithreaded environment. It's important 
to remember that ETS is not true NT; it's 
based on a subset of the Win32 API. The 
context-switching component provides 
determinism via the following easy-to- 
remember principle: The highest-prior- 
ity runnable thread will run. This means 
that a thread will run until it becomes 
blocked (e.g., while waiting for comple- 
tion of an I/O operation) or its time slice 
expires and a thread of equal or higher 
priority is ready to run. 

By contrast, task scheduling in Win- 
dows МТ is not deterministic. Because ETS 
is basically a real-time kernel rather than 
a full-blown OS with its own development 
tools and supporting applications, it’s 
aimed primarily at the embedded devel- 
oper working in C and C++. Fortunate- 
ly, ETS allows a development tool to be 
selected from among several of the stan- 
dard NT C/C++ compilers, ETS applica- 
tions can be constructed using Microsoft’s 
Visual C+ +, Borland C++, or MetaWare 
High C/C++. 


Well-Timed Interrupts 


To understand Venturcom’s RTX, you 
must first understand how NT’s hardware 
abstraction layer (HAL) handles system 
timing. The HAL intercepts timer inter- 
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System-call interface {includes Win32, Winsock, and ETS APIs) 


Embedded 
system 
hardware 


The ETS kernel lets you add or delete services and hardware device 
drivers to match the needs of each application. 


rupts produced by a system’s hardware 
clock. NT’s designers programmed these 
interrupts to occur once per millisecond; 
the HAL essentially passes the interrupts 
“up” tothe NT kernel. This once-per-mil- 
lisecond interrupt, which forms the small- 
est resolution of the NT system, is used 
to manage device drivers that request tim- 
er services. 

Every 10 ms, the NT kernel nudges the 
NT scheduler, which performs whatever 
process and thread scheduling needs to 
be done. Hence, 10 ms represents NT’s 
fundamental process/thread time slice. 
RTX’s real-time extensions depend ona 
cleverly modified HAL that programs the 
hardware so that interrupts occur once 
every 100 microseconds. 

This modified HAL delivers interrupt 
notification in two directions. First, the 
new HAL continues to inform the NT ker- 
nel of interrupts once every 10 ms. In 
this respect, the NT kernel is unaware that 
the HAL is acting in a different manner. 
The second notification sequence, how- 
ever, sends an interrupt every 100 us to 
Venturcom's RTX. RTX is a sort of real- 
time kernel that appears to the remainder 
of NT as a device driver, so it's simulta- 
neously a part of and separate from NT. 
Tasks running in RTX run at priorities 
higher than those of NT interrupt han- 
dlers. Consequently, RTX tasks cannot be 
preempted by NT tasks. 


Thus, NT's normal functions run un- 
impaired so that real-time software can 
execute on an NT system side-by-side with 
standard, off-the-shelf software. Also, 
because tasks in the real-time extension 
execute at a higher priority than NT pro- 
cesses and threads, NT tasks won't destroy 
the determinism of the real-time exten- 
sion. Finally, developers can use RTX for 
SMP (symmetric multiprocessing). On a 
dual-processor system, one processor can 
run the real-time extension, and the oth- 
er one can run МТ with no degradation іп 
performance. 


Build Your Own Kernel 


Both ETS and RTX address the resource 
limitations of embedded systems via asso- 
ciated products that let you custom-con- 
struct a kernel. Phar Lap's Visual System 
Builder, which comes bundled with ETS, 
lets you identify what pieces you want in 
your kernel (e.g., keyboard driver or timer 
driver). Operating Visual System Builder 
is straightforward: You simply click on 
check boxes that correspond to the de- 
sired components, and the Builder auto- 
matically assembles the proper modules. 
When you compile and link your appli- 
cation's executable image, ETS pulls in the 
selected modules. 

RTX's optional Component Integra- 
tor is more elaborate because it helps you 
assemble a customized version of a full- 
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NewCom and the Internet Make it Easy. 


With complete multimedia communications kits, even the smallest 


business enjoys big business advantages. NewCom Multimedia Kits have 
everything you and your PC need for world-wide connections: High speed, 
high quality NewCom modems; Rapid-read CD-ROM drives; speakers, 
sound cards, and microphone. And the most complete collection of 
interconnect software anywhere, including browsers, e-mail, Internet 
Phone by Internet Relay Chat™ and lots more. Let NewCom tailor just the 
right kit for your business and see how far you get by 11:00 A.M. 


Call 1-800-5NewCom. 


Your.lift.2.the.info.superhwy. 


NewCom, Inc., a subsidiary of Aura Systems, Inc. ® 31166 Via Colinas, Westlake Village, CA 91362 
Tel (818) 597-3200 • Fax (818) 597-3210 http://www.newcominc.com 
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WHEN CONSIDERING A SERVICE 


BE SURE TO READ THE GIGANTIC 


NEXT-BUSINESS-DAY AT-YOUR-DESK 
SERVICE GUARANTEE* 


If your Dell system experiences a covered hardware failure | 
while it is under а next-business-day, on-site service contract 
purchased from Dell, and if Dell has dispatched a service | 
all before 5:00 PM local customer time, Monday through | 
Friday, a technician, if needed, will arrive at your 
location to address your problem by the end of the next 
business day. In the rare event that the technician does | 
not arrive as promised, let Dell know. Your situation | 


will receive top priority for resolution, plus you will | 


receive an additional month of service for free. 


GUARANTEED. 


DELL DIMENSION™ XPS Pro200n 
200MHz PENTIUM? PRO PROCESSOR 

* 64MB EDO Parity Memory 

® 256KB Internal L2 Cache 

• NEW 3.268 Hard Drive [8.5ms] 

• 15TX Trinitron Monitor (137" v.i.s.] 

• NEW 2MB EDO МІНСЕ 3D Video Card 
• 8X EIDE CD-ROM Drive 


е М5% Office Professional with 
Bookshelf for Windows® 95 


е Microsoft® Windows МТУЗО Days Free 
Support /MS Mouse 


• 3 Year Limited Warranty! 


* Now, Microsoft Windows NT 
40 Upgrade Coupon included at 
no extra charge: 


x Upgrade to 3 years of On-site service, 
add $99. 


ж Upgrade to a 1715 monitor (15.7" v.i.s), 
add $199, 


52899 


Business Lease®: $107/Mo. 
Order Code #500340 


DELL DIMENSION XPS P166s 
166MHz PENTIUM PROCESSOR 

* 32MB SDRAM Memory 

• 512KB Pipeline Burst Cache 

• 1.6GB Hard Drive [11ms] 

1515 Monitor (13.7" v.i.s.] 

е NEW 2MB EDO VIRGE 3D Video Card 
• 8X EIDE CD-ROM Drive 

• Integrated Sound Blaster 16 Sound 
Altec Lansing ACS-31 Speakers 


• MS Office Professional with Bookshelf 
for Windows 95 


® FREE Norton/Visio Express Software Suite 


• Microsoft Windows 95/MS Plus! CD/ 
30 Days Free Support/MS Mouse 


• 3 Year Limited Warranty 
ж Upgrade to а 3.258 hard drive, add $149. 


52279 


Business Lease: $B4/Mo. 


DELL DIMENSION 


Reliable PCs For High 
Performance Computing 


DELL DIMENSION XPS P200s 
200MHz PENTIUM PROCESSOR 

е 32MB SDRAM Memory 

® 512KB Pipeline Burst Cache 

• NEW 3.2GB Hard Drive [8.5msl 

• 15TX Trinitron Monitor (13.7" v.i.s.) 

• NEW2MB EDO УІНСЕ 3D Video Card 
• 8X EIDE CD-ROM Drive 

• AWE32 Wave Table Upgrade Card 
® Altec Lansing ACS-31 Speakers 


• MS Office Professional with 
Bookshelf for Windows 95 


• FREE Norton/Visio Express Software Suite! 


® Microsoft Windows 95/М$ Plus! CD/ 
30 Days Free Support/MS Mouse 


• 3 Year Limited Warranty 
ж 1.6GB/3.2GB Travan Tape Backup with 
Accelerator, add $225. 


PICTURED SYSTEM 


$2599 


Business Lease: $96/Mo. 
Order Code #500336 


NEW DELL DIMENSION P133v 
133MHz PENTIUM PROCESSOR 

• 16MB SDRAM Memory 

• NEW 2.1GB Hard Drive [10.5ms] 

• 1515 Monitor (137" v.i.s.] 

® 64-bit PCI 2MB DRAM Video 

• 8X EIDE CD-ROM Drive 

• 28.8 Data/Fax Modem 


• Microsoft Windows 95/MS Plus! CD/ 
30 Days Free Support /Deil Mouse 


• 3 Year Limited Warranty 


x Upgrade to 3 years of On-site service, 
add $99. 


x Upgrade to 32МВ SDRAM, add $225. 


x 3Com? EtherLink* Interface Combo 
PCI Card, add $139. 


ж 256KB Pipeline Burst Cache, add $40. 


51799 


Business Lease: $67/Mo. 
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You may think all service programs are the 


same. But take a look at Dell's and one big 
word jumps out: Guaranteed. 


Only Dell’ guarantees 
that if there's a problem 
with your PC, a Dell-certified | 
technician will be at your desk the next 
business day, servicing your PC. And in the 
rarest of events that we're not there the next 
day, you get an extra month of service at no 
charge. Just two of the many reasons why 
PC Magazine readers recently gave Dell an 
"A" for service and reliability. 

The Dell service program reassuringly 
covers your Dell Dimension system for three 
full years. This includes one complete year 
of Guaranteed Next-Business-Day, On-Site 
service^ and two additional years of Next- 
Business-Day Parts Delivery. 

Call today to order a Dell Dimension. It 
comes protected by the Dell service program. 
And something else unique: a guarantee. 


DOLL 
800-241-5856 


http://www.dell.com 


Mon-Fri 7am-9pm CT • Sat 10am-6pm CT 
Sun 12рт-5рт Іп Canada’ call 800-233-1589 


Keycode #01151 


Order Code #500334 Order Code #500332 Designed for 
*Guarantees available in the U.S. only for registered owners of Dell Dimansion systems purchased after 8/1/93. tFor a complete copy of our Guarantees or Limited Warranties, please write Dall USA L.P., 2214 21466 
W, Braker Lane, Suite D, Austin, TX 78758. "Offer valid in tha U.S. only and applies to this system if purchased between 6/1/96 - 3/30/36. Upgrade available on CD only and printed user documentation is , 22558 
not included. Customer is responsible for shipping and handling charges. “Мопоп/Уііп Express Software Suite is available only on Dimension systems purchased with the combination of MS Office 95 and "Lr. ий 
Microsoft Windows 95. Visio Express 4.0 is ап OEM Version and a subset of Visio 4.0. Software does not include documentation and may differ from retail version. AOn-site service provided by BancTec á ААА ® 
Servica Corp. On-site service may not be available in certain remote locations. Business leasing arranged by Leasing Group, Inc. *Prices and specifications valid in the U.S. only and subject to change М | croso fte 


without notice. The Intel Inside logo and Pentium ara registered tradamarks of intel Corporation. MS, Microsoft, Windows, Windows NT and the Windows logo are registered trademarks of Microsoft enti um 
Corporation. 3Com and EtherLink are registered trademarks of 3Com Corporation. ©1996 Dell Computer Corporation. All rights reserved. p 
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blown NT system. The modules that the 
Component Integrator must cope with 
are more complex than keyboard driv- 
ers and serial drivers, and these modules 
are also interdependent. The ultimate 
goal, however, is the same for both ETS 
and RTX. Each one allows you to con- 
struct a tuned OS core that has only the 
pieces your application needs. 

How do the two products compare 
in scalability? That depends on your per- 
spective. Developers who measure ETS by 
its ability to bear the burden of increasing 
numbers of tasks find that the product 
fares well. For example, Ark Degtiarov, 
principal software engineer for Nova Bio- 
medical, a Boston-based biomedical in- 
strumentation manufacturer, says that his 
company’s blood-analyzing system runs 
about 40 simultaneous tasks using ETS. 
He adds that he has never seen a prob- 
lem with system stability. 

Developers might measure scalabil- 
ity with Venturcom’s RTX by the num- 
ber of NT services that are available in 
conjunction with RTX. Given that, the 
Component Integrator provides all the 
scalability necessary at the upper end of 
the spectrum; there's no reason why a full- 
blown NT kernel can’t be run in conjunc- 
tion with RTX. 

For a deeply embedded application, 
however, there’s a lower end to the spec- 
trum. A minimum embedded NT system 
with RTX requires about 8 MB of memory 
(5 to 6 MB for NT, and the rest for the em- 
bedded application). ETS fares much bet- 
ter in tight spaces; depending on how 
the kernel is carved up, it can take as lit- 
tle as 27 KB of memory. 


The Dark Side 


Before you think that these products offer 
perfect solutions, consider some of their 
drawbacks. For starters, Venturcom’s 
RTX is in an early incarnation and cur- 
rently supports only soft real-time. In 
other words, RTX’s high-performance, 
deterministic characteristics have not yet 
been implemented—and this is not ex- 
pected until later this year or early 1997. 
(A *hard" real-time system guarantees an 
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RTX relies on a customized HAL that lets 
NT operate in real-time applications. 


immediate response to a given stimulus 
regardless of the system state. In contrast, 
a “soft” real-time system can tolerate an 
occasional fraction-of-a-second delay. For 
example, microwave ovens are soft real- 
time systems; you wouldn’t notice if the 
oven responded іп %o second, rather than 
Ko second, after you pressed the Start but- 
ton.) In defense of the product, the com- 
pany claims soft real-time satisfies 95 per- 
cent of the real-time marketplace. 

Then there’s the aforementioned RTX 
footprint of about 8 MB. On one hand, 
this excessive memory requirement exists 
because RTX runs full-blown NT, not 
some subset of the Win32 API. On the oth- 
er hand, this is likely to eliminate RTX 
from consideration for many deeply em- 
bedded applications. 

Phar Lap’s ETS tackles the real-time 
embedded market at a lower level than 
RTS does. This means you'll need to pro- 
gram in C or C++ if you choose to work 
with it. This isn’t completely a fault of 
ETS; it’s intrinsic to hard real-time devel- 
opment. However, this means that the 
ETS environment is more primitive than 
what RTX offers. With ETS, you can’t cur- 
rently run an off-the-shelf database pack- 
age alongside your real-time data-acqui- 
sition system. 

Note that this primitiveness does not 


imply higher performance on the part of 
ETS. (It’s often the case that the lower an 
application’s level, the higher its raw per- 
formance.) On the contrary, one com- 
plaint about ETS is its poor latency (1.е., 
the time it takes the system to respond to 
an interrupt). Additionally, the minimum 
time slice for threads running under ETS 
is 10 ms (the same as for a “regular” NT 
thread). Compare that to RTX, which can 
schedule real-time threads in 100-us time 
slices. 


The Choices 


These two products take fundamental- 
ly different approaches to handling NT. 
Therefore, you shouldn’t have much 
trouble distinguishing when it’s best to 
use one rather than the other. 

Venturcom’s RTX and Component 
Integrator target the high end of the em- 
bedded marketplace. These tools benefit 
applications that incorporate a mixture 
of real-time and desktop software. 

Imagine, for example, a system that 
controls a complex manufacturing pro- 
cess and perhaps runs a factory’s auto- 
mated assembly line. The shop-floor 
manager—who’s already familiar with 
the NT interface on the desktop in the 
office—can go to the shop floor and use 
the same graphical interface to reprogram 
the assembly line. If this reprogramming 
task requires that a set of device-control 
parameters be called up from a database, 
this could be done with an Access data- 
basethat communicates directly with the 
real-time extension tasks that control the 
devices on the assembly line. 

Meanwhile, Phar Lap's ETS works effi- 
ciently with deeply embedded applica- 
tions where resources (available memory, 
for example) are scarce. Small, applica- 
tion-specific devices that don't require 
graphical interfaces or a great deal of mass 
storage are perfect candidates for ETS ap- 
plications. 

In addition, both of these products 
face some stiff competition from Unix- 
based RTOSes, such as QNX and Lynx. 
Still, NT is one big rolling snowball. And 
although NT is just now entering the em- 
bedded world, developers may feel safer 
working behind the snowball rather than 
infrontofit. B 


Rick Grehan is a BYTE senior technical editor 
who frequently writes articles about embed- 
ded-systems programming. You can reach him 
at rick_g@bix.com. 
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Designing or changing large networks 
with graphical tools can produce 


able plans that t 
How to Tame iuc o o, 
compatibility, 


B | 9 М etwor ks SNMP devices and budget. 


Whether you're designing, simulating, 
or maintaining extra-large networks, 
smart software tools can help. 


= $НМР agents monitor 
device status and report 
_ to network management 


m = 


uantity has a quality all its own. While running a 10- 
node network might be challenging, and handling 
a 100-node network might be absorbing, designing 


_ Element management 


есіле | 
and maintaining a 1000-plus-node network are har- | 
rowing tasks. The larger the network, the more likely it is to con- | systems gather status of | 
tain a variety of hardware platforms, OSes, connection schemes, рее ссоре 
‚ i i SNMP devices _ devices and display it for — 
and protocols that span countries and continents. In short, bring- T T Ato 
ing order to this potential chaos is more than а single, mortal ad- l— ——— 
ministrator can handle. n 
The mega-network administrator's primary concern, of course, 


is how to foist off this crushing burden. The good news here is 
that tools exist just for this purpose. 

For example, designing a large network or adding onto your 
existing behemoth can be taxing, since you have to consider so 
many parameters, including throughput, location, compatibil- 
ity, size, and budget. New graphical tools let you assemble big 
networks from databases of components as if you're piecing to- 
gether Tinkertoys—and smart Tinkertoys at that, since some of 
these tools can tell you if you're making blunders such as using 
an underpowered server for an engineering workgroup. 

If instead of designing a network from scratch you must in- 
tegrate two existing networks, modeling tools can give you the SNMP devices 
big communications picture. Some products make you get your | 


F | Administrator’s 
/ monitor 
| Enterprise management | 
| systems run many element 
іш management systems to 
zd 


- 
- 


hands dirty and fill in all the details about the components your- provide the “hig picture" of | 
self, while others, using *automatic discovery," quiz the myriad the entire network for the 


. network administrator. 


— —————ÁÓÉ[— -— 


components and construct a model for you. 

With so many interconnected components to watch over, main- 
tenance might be your biggest headache. Most network-admin- 
istration centers look like NASA Mission Control, with all their 
flickering monitors, each tuned to specific hardware compo- 
nents. Enterprise management systems can reduce the number 


of monitors you have to stare at each day, and they also consol- Hm | 
idate information that logically belongs together. Event-corre- Ma | n ten an се ... | О 7 


lation capabilities can even figure out automatically that, yes, it juu . 
was that iffy router on the thirteenth floor that just triggered Network management 15 Simp ler with 


the 42 irate calls the help desk just fielded. devices that report their own status and 


The harried system administrator is no longer alone in the with systems that consolidat е апа sim- 
battle to keep a company’s information electrons flowing effi- 


ciently. And that can bring some quality to the business of han- pl ify the presentat ТОП of network status. 
dling all that quantity. -Edmund X. DeJesus 
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Rubbing out a router shows 
| how remainder of network 


= Simulation...101 
Simulation brings your big picture to 

life, allowing what-if scenarios that 

you pray will never happen. 
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FLEXim® 

The Elegant Solution 

You don’t have to use the brute force of a 
baseball bat – or dongles for that matter – 
to make sure only licensed, paying users 
have access to your software. There’s а 


much more elegant and cost-effective 
solution: FLEX/m from GLOBEzrotter. 


The De Facto Standard 
FLEX/m is bundled in over $15 billion of 
installed UNIX" and Windows" software 


products, making it the de facto standard in 


license management. And in 1995 alone, 
FLEX/m was used to ship over $3 billion 
in software licenses over the Internet. 
That makes it the de facto standard in 
electronic commerce for software, too. 


Even Works With Dongles 
If you still want to use dongles, FLEX/m 


significantly reduces the number you need 


ata customer site by allowing low-cost 
dongles to be used as “network dongles,” 
and by sharing dongles across different 
products. 


Your Customers Will Like It 

In an independent survey, users preferred 
FLEX/m eighteen-to-one over other 
license managers. And all of us know 
customers really don't care for dongles. 
With FLEX/m, your customers 

benefit from: 


* Floating licenses — | 


4 


allowing licenses Key Features: 
to be shared over With FLEXIm 

a network, while you can: 

fairly compen- * Limit software 
sating the use to licensed 
vendor with a users 

higher price "7990 1992 1991 1002 1993 1994 1995 * License software 
per license. in new ways 


Fully functional evaluation software 
while the vendor knows the software 
will stop after a specific date. 

Built-in license compliance – 
customers don’t need to buy expensive 
license metering utilities to verify they 
comply with vendor license terms. 


Installing software where it is most 
appropriate from a hardware 

or administration perspective, 
while protecting your software. 


Windows, UNIX and Java 
If your company develops products on 
multiple platforms, you should know 


FLEX/m runs on Windows, UNIX and Java. 


For More Information 

Call us at 408-370-2800, email us at 
info@globetrotter.com or visit our 
website at http://www.globetrotter.com. 
We'll be happy to arrange a demo and 
show you how to make sure all your users 
are licensed. 


to gain new markets and customers 


* Leverage tbe Internet and CD-ROMs 
to increase sales wbile reducing selling 
and manufacturing expenses 


* Reduce фе cost of product evaluation 
programs 


• Significantly reduce the use of 
expensive dongles 


Ask about our white paper on 
Electronic Commerce 
For Software 


GLOBEzrotter 


Electronic Commerce 
For Software" 


http://www.globetrotter.com 
Email: info@globetrotter.com 
Telephone: 408-370-2800 
Fax: 408-370-2884 


Circle 192 on Inquiry Card. 


ЕГЕХ Ју is a registered trademark and “Electronic 
Commerce For Software" is a trademark o 
GLOBEtrotter Software. All other trademarks are 
the property of their respective owners. 


4 


ОГ ТПЕ 
al 


Forget pencil and paper: Today’s intelligent tools do 
the design work for you. By Nathan J. Muller 


Design and Conquer 


xperience tells us that a prop- 
erly designed network can 
help an organization improve 
customer service, pursue new 
business opportunities, and respond 
faster to market forces. But large net- 
works, often supporting tens of thou- 
sands of users worldwide, present special 
design challenges. Typically, such behe- 
moths consist of a dizzying array of trans- 
mission facilities, LAN technologies, pro- 
tocols, and standards—all cobbled 
together to meet the differing needs of 
workgroups, departments, branch 
offices, divisions, subsidiaries, and, 
increasingly, strategic partners, suppliers, 
and customers. 

Asifthiscomplexity were not enough, 
big networksare usually in a state of flux. 
Corporate requirements, technologies, 
and standards change over time. Carri- 
ers introduce new services. Vendors offer 
new and better products. With continu- 
al moves, adds, and changes, a company's 
traffic patterns begin to shift. Before 
you know it, applicationsare gasping for 
bandwidth, response time slows to a 
crawl, and frustrated users start looking 
steely-eyed at the network administrator. 

Hidden costs associated with poor net- 
work designs include overspending on 
equipment and WAN links to ensure suf- 
ficient capacity, trouble reports, poor 
response to network problems, unpre- 
dictable delays in meeting work sched- 
ules, and high labor costs for frequent 
rush jobs. 

Fortunately, automated tools are avail- 
able to help you head off these sorts of 
problems at the pass. With built-in intel- 
ligence, these tools take an active part in 
the design process (see “Design’s Four 
Stages" on page 94). With the type of soft- 
ware we'll discuss in this article, you can 
build a computerized model of a net- 
work; validate its design and gauge its 
performance; quantify equipment re- 
quirements; and explore reliability and 
security issues before you purchase a sin- 
gle network component. Some of these 
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With some network design tools, hardware icons contain 
configuration information about the components they represent. 


tools may even identify faulty equipment 
configurations, design flaws, and stan- 
dards violations. 


Network Designer Tools 


Because of the size of the network designs 
they handle, these tools typically run on 
Windows NT, Unix, and SunOS. There 
are two notable exceptions: Supporting 
Windows 95 (as well as Windows 3.1) are 
Network Design and Analysis's AutoNet, 
a program for designing T-carrier net- 
works, and American Hytech's NetGuru, 
for designing LANs and networks of 
unlimited size. 

At the low end, prices for design tools 
begin at $495 (for NetGuru). At the high 
end, prices range from $5000 for Image- 


Net's CANE (Computer Aided Network 
Engineering) to $15,000 or more for 
MIL 3's OpNet and Make Systems' Net- 
Maker XA, depending on the type and 
number of optional plug-in modules. For 
companies that do not have the time or 
expertise to learn and use these tools 
themselves, some vendors, such as Make 
Systems, offer outsourcing services based 
on their software; cost of such services 
starts at $1750 a day. 

When working with these tools, you 
begin the build-a-network process by 
opening a blank drawing window, into 
which you can drag various vendor-spe- 
cific devices—workstations, servers, 
hubs, routers—from a product library 
and drop them into place (see the screen 


OCTOBER 1996 BYTE 93 


D еі 0 
| 


on page 96). You can further define the 
devices by component type, software, 
and protocols, as appropriate. Lines 
link the devices to form a network, and 
each link gets assigned physical and log- 
ical attributes. Rapid prototyping pro- 
vides the ability to copy objects—devices, 
LAN segments, network nodes, and sub- 
nets—from one drawing to the next, edit- 
ing as necessary, until you have built the 
entire network. Along the way, you can 
run various simulations to test virtually 
any aspect of the design. 

With the right tools, modules, and 
device libraries, you can design every con- 
ceivable type of network, including lega- 
cy networks such as Systems Network 
Architecture (SNA) and DECnet; voice 
networks including ISDN; and T1, Х.25, 
asynchronous transfer mode (ATM), and 
TCP/IP nets. Some tools, such as MIL 3’s 
OpNet, let you incorporate satellite, 
microwave, and other kinds of wireless 
technologies. 


Starting from Scratch 


Designing a large, complex network 
requires a multifaceted tool, preferably 
one that is graphical, object-oriented, and 
interactive. It should support the entire 
network life cycle, from the definition of 
user requirements and conceptual design 
to the detailed vendor-specific configu- 
ration of network devices, their proto- 
cols, and the various links between them. 
At each phase, the tool should be able to 
test design alternatives for cost, perfor- 
mance, and validity. When the design 
checks out, the tool should spew out net- 
work diagrams anda bill of materials. АП 
this happens before you contact a single 
equipment vendor or carrier sales rep or 
write an RFP. 

For administrators embroiled in the 
complexities of network design, this kind 
of tool represents a dream come true. 
ImageNet’s prerelease version of CANE, 
an integrated set of Windows NT appli- 
cations, comes close to meeting this ideal. 
Designers can take a top-down or a bot- 
tom-up approach to network construc- 
tion. In the top-down approach, the 
designer starts by sketching out the over- 
all network, then adds increasing levels 
of detail until every aspect of the network 
is eventually fleshed out. The bottom-up 
approach might start with a LAN in a spe- 
cific department to which you link sub- 
sequent drawings to create the overall 
network structure. 
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Large-network design tools can improve and simplify 
every stage of the design process. 


As the drawing window populates, you 
can further define devices by component 
type—such as chassis, interface cards, and 
daughterboards. You can even specify the 
operating system, such as “NetWare 3.12 
client for a Compaq Presario 660 PC." You 
can add attributes (like protocol func- 
tionality) to each device taken from a 
library. Once you’ve configured the 
devices, each device gets a profile that 
specifies its traffic characteristics for sim- 
ulating the network’s load and capacity. 

Having defined each device’s configu- 
ration, lines between them form the net- 
work. CANE then validates the links, test- 
ing for common protocols and network 
functions. This prevents obvious mis- 
takes, such as Net Ware clients connect- 
ing to other clients instead of servers, 
for example. This on-line analysis feature 
also alerts the designer to undefined links, 
unconnected devices, insufficient avail- 
able ports in a device, and incorrect 
addresses in IP networks. An off-line 
analysis tool reports violations of net- 
work integrity and proper network 
design practices. The designer can ana- 
lyze the network’s structure, its IP com- 
pleteness, or both at once. 

CANE simulates the completed net- 
work, using a database that describes how 
actual network devices behave under var- 
ious real-world conditions. The simula- 
tor generates network events over time, 
based on the device and traffic pattern 


recorded in the simulation profile. The 
designer can test the network’s capacity 
under various “what if” scenarios and 
fine-tune the network for optimal cost 
and performance. Simulation in the pre- 
release version of CANE operates on one 
LAN segment at a time. By the time you 
read this, the commercial version of 
CANE will support fully integrated enter- 
prisewide LAN and WAN simulation. 


Better Designs, 
the “Primitive” Way 
The Make Systems design package focus- 
es on building WANs. Among the com- 
pany’s set of six core tools in NetMaker 
XA is the Designer module. Designer 
allows you to build cost-effective topol- 
ogy and clocking designs—from the 
ground up or incrementally—using a 
library of building-block “primitives.” 
With the time-division multiplexing 
(TDM) primitives library, for example, 
you can build an entire T1 network with- 
in your specified parameters and con- 
straints. You can strive for the lowest 
transmission cost that supports all traf- 
fic, for instance, or for line redundancy 
between all the TDM nodes. Each primi- 
tive addresses a different aspect of the 
design. You сап run tail circuit design, hub 
selection, or redundancy primitives as 
needed. You can combine them to address 
the overall design objectives. You can 
pause the design process after each design 


STATISTICA (automatically configures itself for Windows 95 [long file 
names, ес.] or 3.1) ® A complete data analysis system with thousands of on- 
screen customizable, presentation-quality graphs fully integrated with all proce- 
dures ® Comprehensive Windows support, OLE (client and server), DDE, cus- 
tomizable AufoTask toolbars, pop-up menus ® Multiple data-, results-, and graph- 
windows with data-grapb links m The largest selection of statistics and graphs in а 
single system; comprehensive implementations of: Exploratory techniques with 
advanced brushing; multi-way tables with banners (presentation-quality reports); 
nonparametrics; distribution fitting; multiple regression; general nonlinear estima- 
lion; stepwise logil/probit; general ANCOVA/MANCOVA; stepwise discriminant 
analysis; log-linear analysis; confirmatory /exploratory factor analysis; cluster analy- 
sis; multidimensional scaling; canonical correlation; item analysis/reliability; 
correspondence analysis; survival analysis; a large selection of time series 
modeling/forecasting techniques; structural equation modeling with Monte 
Сано simulations; and much more & On-line Electronic Manual with com- 
prehensive introductions to each procedure and examples 8 Hypertext-based 
Stats Advisor expert system ® Workbooks with multiple AutoOpen documents 
(e.g., graphs, reports) ® Extensive data management facilities (fast spreadsheet 
of unlimited capacity with long formulas, Drag-and-Drop, AutoFill, Auto- 
Recalculate, split-screen/variable-speed scrolling, advanced Clipboard sup- 
port, DDE links, hot links to graphs, relational merge, data verification/clean- 
ing) м Powerful STATISTICA BASIC language (professional development environ- 
ment) with matrix operations, full graphics support, and interface to external pro- 
grams (DLLs) = Batch command language and editable macros, flexible “turn-key” 
and automation options, custom-designed procedures can be added to floating 
Auto Task toolbars ® All output displayed in Scrollsheets" (dynamic, customiz- 
able, presentation-quality tables with instant 2D, 3D, and multiple graphs) or 
word processor-style report editor (of unlimited capacity) tbat combines text 
and graphs & Extremely large analysis designs (e.g., correlation matrices up to 
32,000x32,000, unlimited ANOVA designs) ® Megafile Manager with up to 32,000 
variables (8 Mb) per record ® Unlimited size of files; extended (“quadruple”) pre- 
cision; unmatched speed в Exchanges data and graphs with other applications via 
DDE, OLE, or an extensive selection of file imporVexport facilities (incl. ODBC 
access to virtually all data bases and mainframe files) = Hundreds of types of 
graphs, incl. categorized multiple 2D and 3D graphs, ternary 2D/3D graphs, 
matrix plots, icons, and unique multivariate (e.g., 4D) graphs м Facilities to 
custom-design new graph types and add them permanently to menus or tool- 
hars  On-screen graph customization with advanced drawing tools (e.g., scrolling 
and editing of complex objects in 32x real zoom mode), compound (nested) OLE 
documents, Multiple-Grapb AutoLayout Wizard, templates, special effects, icons, 
page layout control for slides and printouts; unmatched speed of graph redraw 
т Interactive rotation, perspective and cross-sections of 3D displays ® Large 
selection of tools for graphical exploration of data: extensive brushing tools 
with animation, fitting, smoothing, overlaving, spectral planes, projections, layered 
compressions, marked subsets ® Price $995. 


Quick STATISTICA (for Windows) № A subset of STATISTICA; compre- 
hensive selection of basic statistics and the full analytic and presentation-quality 
graphics capahilities of STATISTICA m Price $495. 


STATISTICA/QC - industrial statistics add-on package (requires STATISTICA 
or Quick STATISTICA for Windows) ж The largest selection of industrial statistics in 
а single package; quality control charts (compatible with real-time data acquisition 
systems), process capability analysis, R&R, sampling plans, and an extremely com- 
prehensive selection of experimental design (DOE) methods ® Flexible tools to cus- 
tomize and automate all analyses and reports (incl. “turn-key” system options, and 
tools to add custom procedures) а Price $495. 


STATIS TICA/Mac (for Macintosh) = Price $695 (Quick - $395). 


Domestic sh/h $12 per product; 30-day money back guarantee. 


STATISTICA has received the highest rating in 
EVERY comparative review of statistics software 
in which it was featured, since its first release. 


2300 Е. 14th St. * Тиіса, OK 74104» (918) 749-1119 
Fax: (918) 749-2217 * WEB: http://www.statsoft.com 
e-mail: info@statsoft.com 


Overseas Offices: StatSoft of Europe (Hamburg, FRG), ph: 040/ 4200347, fax: 
040/4911310; StatSoft UK (London, UK), ph: 01462/482822, fax: 01462/482855; StatSoft 
France (Paris, France), ph: (1) 34 52 39 22, fax: (1) 34 52 28 48; StatSoft Polska (Krakow, 
Poland), ph: 12-391120, fax: 12-391121; StatSoft Italia (Padova, Italy), ph: 49-893-3227, 


fax: 49-893-2897; Available from other Authorized Representatives worldwide: Australia: Hearne, ph: 


(03) 9602 5088, fax: (03) 9602 5050; Sweden: AkademiData Scientific, ph: 018210035, lax: 018-210039; Finland: Stateon Oy, ph: 
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primitive executes to study the results and 
adjust network parameters if necessary. 

Designer uses Planner (another Net- 
Maker tool) to run device-specific simu- 
lations to ensure that the network design 
is feasible and will route all traffic suc- 
cessfully. Since the simulation is vendor- 
specific (via plug-ins) there is less chance 
- that the network will be overbuilt just to 
guarantee the handling of all traffic. A tar- 
iff database can price transmission links 
and determine the most economical 
network design. 


The Modeling Approach 


Sometimes it’s best to approach unfa- 
miliar territory by scoping out the terrain 
before committing time and resources to 
development; this strategy is especially 
helpful with large networks. Perhaps you 
want only to assess the feasibility of 
implementing a certain type of network 
by playing with a model’s various design 
issues and evaluating the consequences 
for your organization. MIL 3’s OpNet 
provides standards-based protocol mod- 
els against which simulations can run 
within its multilevel development envi- 
ronment. Its model libraries let you do 
this with a variety of network technolo- 
gies including frame relay and ATM. 

Frame relay, with efficient statistical 
multiplexing of data and low overhead, 
has gained broad acceptance in large net- 
works. As frame relay supplements—and 
replaces—legacy technologies such as 
X.25 and TDM, important issues arise. 
These issues include the benefits of frame 
relay versus the benefits of existing net- 
work technology, its use with other 
emerging technologies such as ATM, and 
its interoperability with higher-level pro- 
tocols such as TCP/IP. 

OpNet’s frame relay models let you 
build entire networks—complete with 
configurable objects such as routers, 
switches, and access devices—so you can 
study their behavior in great detail. The 
switch model, for instance, supports the 
creation of routing tables, switching rate, 
and buffer capacity for each outgoing 
link. Among the parameters that can be 
applied to the permanent virtual circuits 
(PVCs) are the committed information 
rate (CIR), committed burst size (Bc), and 
excess burst size (Be). Incorporating such 
details into the design allows you to study 
a variety of network alternatives and 
assess the impact of new features such as 
switched virtual circuits (SVCs). 
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Each item drawn in NetGuru is an intelligent icon that references 


information for network design, validation, and simulation. 


Despite their embedded intelligence, 
CANE, NetMaker, OpNet, and other 
stand-alone design products lack the 
comprehensive automatic discovery 
capabilities found in heavy-duty man- 
agement platforms. Hewlett-Packard’s 
OpenView, IBM’s NetView/6000, and 
Sun’s Solstice SunNet Manager auto- 
matically detect various network ele- 
ments and represent them with icons on 
a topology map. Stand-alone products 
are better suited for creating new large- 
scale networks than for changing exist- 
ing ones, at least for now. 

Still, the shape of things to come is 
apparent in Make System’s NetMaker XA 
2.5, which can automatically discover 
frame relay PVCs. Expect autodiscovery 
to be the next development focus of inde- 
pendent tool makers in the coming year. 
Meanwhile, high-end stand-alone prod- 
ucts still offer more advanced design 
capabilities. They incorporate a broader 
range of network technologies and equip- 
ment makes and models than the design 
tools that come with network manage- 
ment systems. 


Bargain Power Tool 


Developing a large-scale network does 
not always require high-priced design 
tools. To plan a large network that has 
thousands of PCs, workstations, and 
servers attached to hubs—interconnect- 


ed via bridges or routers over IP net- 
works—you could, for example, use 
American Hytech’s NetGuru, a $495 
package that runs under Windows 3.x. 

NetGuru allows network profession- 
als to design, validate, and document 
LANs of any size, including ARCnets (see 
the screen above). It validates a network 
design based on standards—or de facto 
standards—with an internal rule-check- 
ing knowledge base that you can invoke 
at any time. The validation ensures that 
all network components are accounted 
for—including network interface cards, 
converters, terminators, transceivers, 
multistation access units (MAUS), bridges, 
repeaters, routers, hubs, and different 
cable types—before you start building a 
network or making additions to one. If a 
device is misconfigured or a 10Base-T 
wire exceeds the IEEE standard length, 
for example, Мег Оши alerts you. For the 
truly adventurous, the program has an 
expert mode that allows experienced 
designers to override standards and push 
the envelope. 

NetGuru can be used to design only 
LANs and large-scale IP networks—not 
WANs that include TDM, frame relay, 
ATM, or wireless technologies. Never- 
theless, the program has many features 
of higher-priced packages, including 
object orientation and device libraries, 
drag-and-drop component assembly, 
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Dell introduces a new Pentium Pro 
processor-based server built from the ground 
up for the network applications and high volume 
resource-sharing your business demands. 

The 180MHz PowerEdge 2100 features 
Ultra/Wide SCSI-3 support for wickedly fast 
read/write to its 2GB hard drive (which you 
can expand to 12GB). It's loaded with 32MB of 
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* Integrated PCI Ultra/Wide SCSI-3 Controller 
x 2GB Fast/Wide SCSI-2 Hard Drive 
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ж 3Com' 36595 10/100 PCI Network Adapter 
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high-speed ECC EDO memory which can be 
upgraded to a full 256MB. It also has Intel's 
LANDesk Server Manager v2.5. And it's Windows 
NT and Novell certified. 

Best of all, it's backed by our award-winning 


on-site service* and 7 x 24 dedicated server 
tech support line. Call to order yours today. 
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simulation capabilities, network docu- 
mentation, and bill of materials sup- 
port. An advanced Boolean search engine 
helps you locate any database element. 


Web-Accessible Tools 


The Web, besides extending help desk 
support, configuring and monitoring net- 
work devices, accessing network per- 
formance data, and enabling and dis- 
abling device operations, can also assist 
with network design. 

NetSuite development tools help net- 
work professionals design and draw a 
mammoth network and publish their 
designs on the corporate intranet or the 
public Internet. Any authorized user can 
view them with a Web browser. NetSuite 
DesignView converts network designs 
and device details developed in NetSuite 
Professional Design into hyperlinked 
Hypertext Markup Language (HTML) 
documents with device configurations, 
port usage, and even device photographs. 
Users can easily navigate from device to 
device to trace connectivity and review 
device configurations. Besides support- 
ing fault identification, the hyperlinked 
documents can be useful when you have 
to plan design changes. 

Achieving specific design objectives 
requires properly configured equipment 
ateach node. Calico Technology provides 
a product configurator that interconnect 
vendors can use to help their systems 
engineers, value-added resellers, and 
large customers accurately configure 
complex, built-to-order products such as 
routers and hubs. 

Cabletron and Cisco are two of the 
companies that use the Calico Configu- 
rator. For example, authorized users 
can access Cisco's Configurator Agent 
page on the Web, search for configurable 
products, choosea particular model, and 
configure it. À Cisco 7000 backbone 
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Network Design and Analysis's AutoNet/Performance-3 offers 


simple graphical design tools and analysis functions. 


router, for example, can be configured 
for software options, power supply, pow- 
er cables, memory, route and switch 
processors, and interface modules. Error 
messages flash on screen to indicate if 
you’ve picked a particular equipment 
configuration that’s invalid, and sugges- 
tions help you pick the best configura- 
tion. The controls on the page allow you 
to then send the order to Cisco. 


Not Quite Rome ina Day 


In simpler days, network gurus kept 
information systems and networks oper- 
ating smoothly with all configuration 
details tucked away in their gray matter. 
Today, systems are distributed and net- 
works are going global. With intelligent 
hubs, switched LANs, sprawling router 
networks, broadband facilities, and 


TO FIND 


ndacorp.com 


advanced services like frame relay and 
ATM in the mix, large-scale networks are 
beyond mere human comprehension. 

A new generation of intelligent design 
tools with built-in error detection, sim- 
ulation and analysis, and plug-in function 
modules, has finally arrived. Managers 
and planners needn’t be intimately famil- 
iar with every aspect of their networks. 
You can retrieve essential information 
instantly—often with point-and-click 
ease—then analyze, query, manipulate, 
and reanalyze that information if neces- 
sary. You can display the results in easy- 
to-understand graphics or export it for 
further study. Since products differ in the 
type and scope of data they provide, tools 
from different vendors may be necessary. 
Ultimately, the quality and completeness 
of the data determine the optimal net- 
work design. 

With these powerful and intelligent 
new network design tools, you still may 
not be able to build Rome in a day. But 
you at least have a chance to build a sol- 
id foundation. ІЙ 


Nathan J. Muller, based in Huntsville, Alaba- 
ma, writes extensively about computers, com- 
munications, and management. Among his lat- 
est books is Network Planning, Procurement 
& Management, published by McGraw-Hill. 
You can reach him by sending e-mail to nmuller 
@ddx.com. 
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And that’s not all. Power 
problems can also cause net- 
work and hard drive crashes, 
read/write errors, corruption 
or loss of data, faulty data 
transmissions, system lockups, 
premature failure of compo- 
nents and much more. 


Best Power products are your 
answer. They clean up dirty 
power before it reaches your 


©1996, Best Power, a unit of General Signal. 
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Best answers 


had a power spike. 


equipment, which can reduce 
your computer and network 
downtime up to 80%.* And 

if you have a blackout, they 
provide backup power to shut- 
down your system correctly. 


And now, every Best Power 
Single-Phase UPS comes 
with free software, pro- 
viding power monitoring 
and unattended shutdown 
for your entire computing 
environment. 


So call Best Power for your 
power protection answers. 


1-800-469-4842 


Ask for operator 295 


e-mail: info@bestpower.com 
Internet: http://www.bestpower.com 
24-hour FAX information line at 
1-800-487-6813. 


* A five-year power quality study conducted by 
Best Power's National Power Laboratory showed 
that the number of calls for computer service 
dropped 82% after installation of a UPS. 
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you're done! No buttons to push ог 


codes to remember. Since you name 
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your computers whatever you like, 
picking one from the menu is a snap. 
Keep your current computer name on 
screen at all times, or for just a few 


seconds after switching. 


Best of all, the Director works with any 
platform, operating system or software you use. 
All you need is a Commander product with 
keyboard control capability. And, because it's an 
add-on product to your existing Commander, 


there's no software to install. 


With the Director, making the 
switch to Cybex is easier 
COME SEE US AT than ever! 


Networks Expo in Dallas, TX Oct. 29-31 Booth #1591 
COMDEX/Fall “96 in Las Vegas NV, Nov. 18-22 at Booth #L4254 


Cybex Computer Products Corporation 

4912 Research Drive * Huntsville, AL35805 USA 
1-800-932-9239 • FAX (205) 430-4030 
http://www.cybex.com 


PC is a registered trademark of International Business Machines Corp. Macintosh is a registered trademark of Apple Computer,Inc. Sun is a 
trademark of Sun Microsystems. Cybex, Commander, AutoBoot and 4xP are trademarks of Cybex Computer Products Corporation. 
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Commercial tools help system administrators manage traffic 
jams and avoid downtime. By Charles D. Knutson 


Building the Model Network 


ow do you efficiently design, 
build, grow, and manage huge 
networks without being able 
to automatically model and 
simulate them? Answer: not very easily. 

Modeling is based on the existing large 
network. А good model can show you 
nooks and crannies, and their technical 
features, where you never even knew you 
had nooks and crannies. Modeling cap- 
tures the network in a static or a dynam- 
ic snapshot for further analysis. What 
kind of analysis? Let's say you're consid- 
ering new topologies. You might want 
one clear diagram of your until-now ad 
hoc accretion of network segments. You 
will probably also want to test aspects of 
network capabilities: Testing exercises 
network components to find their limits. 

Simulation uses the network as a base, 
then goes off into the what-if world that's 
essential for planning. Naturally, design- 
ing large networks (see *Design and Con- 
quer" on page 93) involves simulation, 
and maintaining networks (see "See the 
Big Picture" on page 107) involves test- 
ing. System administrators are in the 
tricky position of trying to satisfy every- 
one on their big network. Here are some 
automation tools that can help adminis- 
trators deliver satisfaction. 


Good Models Make 
Good Networks 


To manage a complex network and avoid 
system degradation and downtime, it's 
critical to have a view—a model—of 
what the network looks like. When big 
nets go down or slow down, companies 
lose big money. That's where a good 
model comes in. Like a road map when 
you're hopelessly lost and late, a detailed 
network model can simplify and speed 
solving network hang-ups. Without a 
detailed network model? You could be 
hosed before you know what hit you. As 
Bob Ross, president of LAN Utilities 
(Pleasant Grove, UT), developers of 
LAN test tools, says, “The self-perception 
of administrators is that they deal with 


Find Solutions Through ^What If" Simulations 


Problem: Too many requests per minute to the server. 


Scenario 2: Use higher-speed 
connections. 


Analysis: Retrofitting costs are 
prohibitive. 


Scenario 1: Add a larger 
and faster file server. 


ЛЕК Analysis: Short-term 
solution; problem will 


resurface in eight months 
L—- at current network growth 


PI. Scenario 3: Divide the 
network into smaller 
segments. 


Analysis: Solves current 
problem, provides for 
scalability. 


One of the most valuable things about simulation tools is they let 
you try out different "what if" solutions to network problems. 


problems within 20 minutes, but that's 
only after they find out about them." 
Luckily, there are tools that can help 
create detailed and useful models of even 
the most arcane and far-flung nets. Pin- 
Point Software continues to improve 
ClickNet, its network-diagramming 
productthat allows administrators to cus- 
tomize graphic views of a network. It 
interfaces with network management 
packages (including Seagate's LAN Direc- 
tory for Windows and McAfee's Saber 


LAN Workstation), can download infor- 
mation (about cable configurations; types 
of workstations, servers, hubs, and 
routers; and mission-critical software 
packages), and can automatically gener- 
ate a graphic model of the network. 
While Visio's Visio Technical 4.0 and 
Visio Shapes for Network Equipment 
may provide more powerful drawing 
capabilities—drag-and-drop diagram- 
ming, clean interface, and ease in align- 
ingand moving objects without breaking 
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connections—they can’t directly import 
information from network management 
packages. One of the more impressive 
and intelligent network-diagramming 
tools is Quyen Systems’ netViz. Besides 
powerful drawing capabilities, netViz 
automatically discovers and displays 
information about nodes on a Novell net- 
work, identifying servers, workstations, 
and volumes. Automatic discovery does 
notrely on some earlier (and possibly out- 
of-date) database of network informa- 
tion. The larger the network, the more 
critical automatic discovery is for devel- 
oping an accurate and useful model of 
that network for testing or simulation. 

These diagramming tools ultimately 
deliver a static model of a system, which 
can help an administrator design and 
implement a network, understand the 
complexity of an existing one, and sug- 
gestareas that might become problemat- 
ic. But nothing beats real-time informa- 
tion displayed graphically. Novell’s 
ManageWise 2.1 allows administrators 
to model (and also manage) a network 
from а central location (the console 
runs under Windows 95 or Windows 3.1). 
ManageWise can discover and map all 
network devices and inventory the cur- 
rent hardware and software of worksta- 
tions and servers, creating a dynamic 
model of the network. And not just for 
Novell's NetWare. Manage Wise can also 
integrate with enterprise consoles such 
as IBM’s System View for AIX, HP's Open- 
View, and Sun’s Net Manager. The result 
is the ability to see at a glance when print- 
ers, servers, hubs, and routers die. Just 
as important, ManageWise tracks and 
displays network performance and warns 
when system behavior might suggest 
impending problems. Manage Wise sup- 
ports many snap-in applications, such as 
DenMac’s Alert Pager, which immedi- 
ately informs net supervisors of prob- 
lems. That means an administrator on the 
golf course can receive a pager message 
with the news thata key server has died— 
unpleasant as golf rounds go but essen- 
tial for limiting network downtime. 


Good Simulation Means 
Better Testing 


A network simulation builds on a model, 
then brings it to life. Like a model train 
layout, a network simulation gets all the 
make-believe traffic moving, all the imi- 
tation lights blinking, and all the artificial 
crack-ups resulting. This is especially cru- 
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displays all network devices for modeling and managing. 
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ManageWise also summarizes network configurations and sounds 
the alarm when system behavior goes awry. 


cial with large networks, since no mere 
mortal can keep the whole conglomera- 
tion straight in his or her mind. With a 
good simulation, you can spot bottle- 
necks, buildups, and backups. Simulation 
is also a valuable basis for testing, since 
you can try things out on the simulator 
before flying the real fighter jet. 
Unleashing new applications or new 
changes on an unsuspecting large-scale 
network can be disastrous. Developers 
especially face this problem. “That’s 
one thing I’ve definitely found,” says 
Ross. “In a development environment, 
usually you’re fairly sequestered. It’s usu- 
ally not that busy of a network. So the 
engineers typically are developing on this 


quiet net, and then you throw the soft- 
ware onto a production environment and 
it goes berserk.” New applications may 
also face mysterious and temperamental 
real-time problems—sneaky bugs that 
appear only at certain times of the day 
or under certain kinds of traffic loads. 
The hardest part of crushing these bugs 
is recreating them. To do that, the system 
administrator has to be able to replicate 
not just traffic volume but particular 
kinds of traffic. 

So how do you adequately test a client/ 
server application product that has nev- 
er seen a really ugly network? Build 
your own ugly network! Chariot, from 
Ganymede Software, is a tool that can 
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simulate the traffic of client/server appli- 
cations, Using Chariot, you can force a 
server to handle many concurrent 
requests from “clients” artificially made 
by the simulator—for a fraction of the 
cost of doing it live on multiple hardware 


platforms. CenterLine Software’s 


QC/Sim has other nifty features for cre- 
ating ugly environments in which to test 
distributed software. Operating as an 
add-on to QC/Coverage, a code-testing 
product, QC/Sim can fake scenarios that 
are difficult to replicate in practice, like 


Building the Model Network 


network failures, limited disk capacity, 
and other real-life horror stories. 


Bringing It All Together 


In an ideal world, you would buy your 
whole network from a single vendor, with 
one perfect modeling and simulation 
product. But in reality, your huge net- 
work has probably snowballed until it 
seems to have a life of its own. *Larger 
organizations with multiple deployed 
offices don't go to Ford and buy,” 
observes Bill Gillman, vice president of 
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operations at Gentner Communications 
Corp. (Salt Lake City, UT), a manufac- 
turer of telecommunications equipment. 
“They go to the store and pick some МАРА 
parts and some GM parts and some Ford 
parts, and they build their own custom 
car.” Asa result, the average system 
administrator has a nearly impossible 
task. You need a product that can, first, 
create a model of your patchwork net- 
work and, second, let you simulate what- 
ifs to that network. So what do you do? 

You must zealously identify the tools 
that can grasp your network’s complex- 
ities, then assemble those tools into a sys- 
tem that works. Large networks are built 
out of disparate hardware platforms, 
operating systems, and applications, and 
managing them is a daunting adventure. 
Without the right tools, it’s downright 
impossible. ІН 


Charles D. Knutson owns ComSoft Consult- 
ing in Corvallis, Oregon. In a previous life be 
was a system test manager for NetWare Client 
Products at Novell. You can e-mail bim at 
cknutson@csconsult.com. 
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of people will experience 


their worst nightmare. 


They will lose presentations and 
reports to a computer crash. 


They will blame their 
software or hardware 
when a power problem 
is really responsible. 


Power problems can also 
cause network and hard drive 
crashes, read/write errors, cor- 
ruption or loss of data, faulty 
data transmissions, system 
lockups, premature failure of 
components and much more. 


(01996, Best Power, a unit of General Signal. 
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Don't take unnecessary risks. 
Call Best Power for your 
power protection answers. 
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Ask for operator 296 
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Internet: http://www.bestpower.com 
24-hour FAX information line at 
800-487-6813. 
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Tracking thousands of users—and the related troubleshooting— 
can be made simpler with the right tools. By Tim Wilson 


See the Big Picture 


f you manage a large net- 
work, your job description is 
simple: Keep your organiza- 
tion’s network up and run- 
ning 24 hours a day, seven days a week, 
preferably at peak performance. Doa 
good job, and no one even knows you're 
there. But if the network crashes, it could 
cost your organization thousands, even 
millions, of dollars in lost business and 
productivity. And you could lose your 
job. (Gulp!) The task is much like pilot- 
ing an airplane: hours of boredom punc- 
tuated by moments of sheer terror. 

You can boil down your job description 
to a simple axiom: Uptime good, crash 
bad. That sounds simple enough. It’s 
actually not too much different from 
managing a 10-node LAN, except that 
you can’t use Norton Administrator to 
troubleshoot a 20,000-node network that 
spans 15 countries and includes every- 
thing from IBM mainframes to laptops 
and from multiprotocol routers to T1 
multiplexers. For this job you need soft- 
ware with a little bit more power—what 
has now become known as an enterprise 
management system. 

IBM, in the mainframe-oriented hey- 
day of the 1980s, was the first company 
to develop an enterprise management 
system capable of monitoring and con- 
trolling networks consisting of thou- 
sands—even tens of thousands—of hosts 
and terminals. That software package, 
called NetView, opened up a new range 
of applications that ranks today as one 
of the data communications industry’s 
hottest markets, which includes com- 
petitors from powerhouses such as Com- 
puter Associates, Digital Equipment, 
Hewlett-Packard, and Sun Microsystems. 

This emerging range of enterprise 
management applications has changed 
significantly over the past decade, creat- 
ing new capabilities that enable network 
administrators to monitor and control 
remote computers and other devices. But 
many managers of mega-networks, 
whose jobs are on the line, say the tech- 


Swivel-Chair Management 
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nology has not evolved rapidly enough 
for their liking. 


Setting the Standard 


The problem, MIS executives say, is that 
most so-called network management 
tools—such as Cisco’s CiscoWorks and 
Novell’s Manage Wise—are designed to 
manage only particular devices or sys- 


tems, such as routers and LANs, in the 
enterprise, not the entire network. These 
applications (collectively known as ele- 
ment management systems), which in- 
clude modem, hub, and multiplexer man- 
agement systems, gather data about the 
operating status of specific types of net- 
work devices (e.g., LAN servers, routers, 
and hubs) and display it on a Unix work- 
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station ог PC monitored Бу the network 
administrator. 

Element management systems typical- 
ly are included with network devices, 
which means thatthe corporate network 
administrator who manages equipment 
purchased from many different vendors 
might have as many as 100 different con- 
soles to monitor. This has created a need 
for “swivel-chair network management”: 
the act of swiveling or rolling one's chair 
among many different consoles in an ef- 
fort to locate the genesis of a network fail- 
ure (see the figure *Swivel-Chair Man- 
agement” on page 107). It’s kind of like 
walking around with binoculars strapped 
to your head; you can see one focused 
area, but you can’t step back and look at 
the whole picture. 

Enter the enterprise management plat- 
form, usually a high-powered Unix-based 
workstation that can run many element 
management system applications simul- 
taneously. The goal of the enterprise man- 
agement platform is to provide a single 
workstation (or group of workstations) 
that can run many different element man- 
agement applications and, ultimately, 
integrate the data from these applications 
to provide a “big picture” view of the en- 
tire enterprise network, 

A good idea? Definitely. The problem 
is that not all element management sys- 
tems speak the same language or report 
their status information in the same for- 
mat. A standard protocol for transmit- 
ting and handling network management 
information is required. Most network 
devices today use SNMP, a standard pub- 
lished in 1992 by the Internet Engineer- 
ing Task Force (IETF), the same body that 
sets guidelines for the Internet. 

SNMP? defines a method for collecting 
and formatting information about the 
devices to be managed through a small 
piece of software known as an agent. Ап 
SNMP agent can be installed on any intel- 
ligent device. Non-SNMP devices can be 
managed through proxy agents that trans- 
late any kind of status information sent 
to an intelligent agent. 

Today, most network devices come 
with built-in SNMP agents that let them 
transmitstatus information to an SNMP- 
based management system. Àn adminis- 
trator sitting at the console of one of the 
more popular SNMP-based enterprise 
management platforms, such as HP's 
OpenView and Sun's SunNet Manager, 
can gather and correlate data from a vari- 
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Centralized SNMP Management 
By “standardizing” on SNMP, large enterprises can build a hierarchical 


management system pcne that lets them see the “big picture" ata 
central site. „а 


ety of SNMP-compliant devices and sys- 
tems. This provides a broader view of the 
topology and status of the entire network 
(see the figure above). Most smaller net- 
works do not require SNMP because they 
don’t have the wide variety of hardware 
and software required in big networks. 


Under Construction 


Over the past several years, SNMP agents 
have been added to many network de- 
vices, and enterprise management plat- 
form vendors have been improving their 
products as they fight a pitched battle 
for industry leadership. Yet despite these 
steps forward, many corporate network 
administrators say they’re still far from 
their goal of developing acommon set of 
tools for enterprise management. 

One problem is that many network ele- 
ments still cannot be managed by SNMP. 
For example, most firms haven’t scrapped 
their mainframes, which generally em- 


ploy IBM’s Systems Network Architecture 
(SNA) protocols. These SNA networks can- 
not be fully monitored via SNMP, which 
leaves huge blind spots in the network 
administrator’s view of the enterprise. 
Similar problems occur at the LAN level, 
where companies such as Microsoft and 
Novell have only recently begun to de- 
ploy SNMP in their server products. 

To complicate matters, many network 
administrators now find themselves re- 
sponsible for managing not only the cor- 
porate network but also the hardware 
and software at the end of each link. In- 
creasingly, systems and applications man- 
agement are tied to network manage- 
ment, but only network devices typically 
have built-in SNMP agents. 

In addition, many administrators have 
been disappointed thus far with the lack- 
luster performance of SNMP-based enter- 
prise management platforms, One of the 
most important problems isa lack of scal- 
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ability. Initial releases of several SNMP 
platforms—including offerings from HP, 
ІВМ, and Sun— were based on a single 
Unix server that couldn't share informa- 
tion with other management servers. 

“In that world, you could see the entire 
environment, but only if it was small," 
explains Andy Vanagunas, product man- 
ager for HP OpenView. “In the larger en- 
vironments, it was a little like driving with 
your windshield half-covered." 

Under these limitations, the so-called 
enterprise management platforms could 
realistically manage only around 1000 
nodes—only a slight improvement over 
some higher-powered LAN management 
systems. Although some vendors—no- 
tably Cabletron Systems, Groupe Bull, 
and HP— have fixed this problem to pro- 
vide high scalability in current releases, 
many potential buyers are still stinging 
from the failure of those early releases 
to meet their high expectations. 

Another deficiency in many currently 
available enterprise management plat- 
formsisthe absence of communication be- 
tween element management applications 
running on the same platform. While ad- 
ministrators may have reduced the num- 
ber of consoles to be monitored, they still 
must correlate in their heads the data gath- 
ered by multiple applications. 

For example, a router failure ona net- 
work might terminate communications 
with 100 systems attached downstream 
from that router. Sitting at the SNMP en- 
terprise management console, the net- 
work administrator is suddenly swamped 
with 101 alarms that indicate a system fail- 
ure. Yet only one is the cause of the prob- 
lem; the other 100 are only symptoms. In 
many cases, it’s left to the network admin- 
istrator to determine which is which. 

This problem has created а niche mar- 
ket for management software that can 
correlate network events and present the 
administrator with root-cause informa- 
tion. This correlation can take place in 
one of two ways: through filtering, which 
eliminates event data that's downstream 
from the root problem; or through true 
correlation, in which data from several 
different applications is intelligently re- 
viewed and processed to determine the 
interrelationship between separate net- 
work events. 

Although event correlation is still a 
fairly new idea, a number of related prod- 
ucts have been on the market for several 
years. Seagate, for example, offers a pack- 
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he oldest and best-known Unix-based 
enterprise manager on the market today 
is Hewlett-Packard's OpenView, which was 
introduced in 1990. OpenView uses the in- 
dustry-standard SNMP protocol to gather 
data from multiple network elements via 
many different network management appli- 
cations that run on a common workstation. 
In 1993, HP began working on anew ver- 
sion of OpenView that was designed to man- 
age very large networks through the distrib- 
uted interconnection of multiple OpenView 
servers. This new version, code-named Tor- 
nado, was HP's answer to OpenView's lim- 
itations. At that time, the software could man- 
age a maximum of only about 1000 nodes. 
Development problems caused the deliv- 
ery of Tomadoto be delayed more thana year, 
but last year HP shipped an initial release 
that expanded the system's ability to process 
management data as well as increase the 
number of operators that could work from 
one OpenView server. However, Tornado 1 


didn't provide the distributed capabilities 
required in the largest corporate networks, 

{п March, HP unveiled the Tornado 2 re- 
lease of OpenView, which offers much-ex- 
panded distributed management capabil- 
ities. Tornado 2, officially designated HP 
OpenView Network Node Manager 4.1, |е5 
managers use multiple Unix workstations to 
gather information about networks of 10,000 
nodes ог more. In the fall, HP will deliver the 
same software on a Windows NT platform. 

The new release of OpenView also in- 
cludes anew managementtoo!, called Open- 
View Workgroup Node Manager, which is 
designed to manage smaller workgroups or 
departmental networks. The workgroup man- 
agement tool, which also runs on Unix or NT, 
can interface with Network Node Manager 
4,1, enabling users to handle some manage- 
ment tasks locally without giving up the abil- 


‘ity:to pass some management information 


to an enterprise management platform inthe 


central network-control center. 


HP OpenView Network Node Manager 4.1 lets multiple Unix and 
Windows NT workstations monitor networks with thousands of nodes. 


age called NerveCenter that correlates 
SNMP events; other suppliers, such as 
Boole & Babbage, Maxm, and Objective 
Systems Integrators, sell products that 
focus оп the correlation of events in non- 
SNMP legacy environments as well. 
Sometimes the lack of data integration 
between management applications cre- 
ates difficulties in pinpointing the origin 
of a network problem. For instance, the 
router might indicate that a problem is 
caused by an overflow of data froma раг- 
ticular server; meanwhile, the server may 


indicate that the problem is in the router. 
This situation, sometimes called finger- 
pointing, isa common complaint of en- 
terprise management platform users. 
Many enterprise management plat- 
form vendors hope to solve the finger- 
pointing problem by rebuilding their net- 
work management applications using 
object-oriented technology. This capa- 
bility, which is already in development at 
companies such as Groupe Bull and IBM/ 
Tivoli, willlet users share data across mul- 
tiple applications, in much the same way 
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that users of the Microsoft Office suite 
can share information across Word, Ex- 
cel, and PowerPoint via OLE. 


User Approaches 


Besides dealing with the deficiencies of 
technology and tools, corporate network 
managers must also face the grim reality 
that no two organizations, or their net- 
works, are alike. Therefore, the method 
of implementing enterprise network man- 
agement platforms might differ signifi- 
cantly from company to company. 

Some firms, particularly long-estab- 
lished IBM mainframe shops, һауе а cen- 
tral data center that controls most of the 
data network management functions in 
the enterprise. These organizations pre- 
{ега central point of control for monitor- 
ing all network activity, such as what the 
mainframe-based NetView provided in 
past years. This allows all troubleshoot- 
ing, as well as other administrative tasks, 
to be handled by a centralized group of 
people and software. 

In today’s client/server multivendor 
environment, this centralized method of 
control can even be applied to the use of 
SNMP-based enterprise management sys- 
tems. The network manager might divide 
the enterprise into multiple management 
domains—based on geography, applica- 
tions, or traffic type—each managed by 
local SNMP platforms. These local plat- 
forms would all be connected to a sin- 
gle, central platform that collects filtered 
data to create a high-level view of the en- 
tire enterprise. 

However, the proliferation of client/ 
server technology, as well as the decen- 
tralization of many large businesses, is 
making centralized management increas- 
ingly difficult. In many large enterprises, 
network management and administra- 
tion decisions are made at a departmen- 
tal or business-unit level. The central MIS 
manager is responsible for coordinating 
these distributed activities—as well as 
distributed multivendor tools and per- 
sonnel—across the enterprise. 

Unfortunately, there are no universal 
truths as to whether centralized or dis- 
tributed approaches work best in the very 
largest networks. The decision to use cen- 
tralized or distributed network manage- 
ment is much like the decision between 
centralized and distributed personnel 
management; how you do it depends 
largely on how (һе organization operates. 

SNMP-based enterprise management 
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platforms were designed to function in 
distributed environments, collecting data 
in many different formats across many 
different domains (see the figure above). 
But, as previously mentioned, the lack of 
server-to-server Communications capa- 
bility in many SNMP platforms has made 
this approach hard to implement, since 
this capability is a prerequisite for scalabil- 
ity in very large network environments. 
Whether centralized or distributed, it 
seems that today’s enterprise manage- 
ment platforms have barely scratched the 
surface of the data they will eventually 
have to manage. In large organizations, 
the network management system is rapid- 
ly becoming the point at which the pulse 
is taken for the entire IS environment. 
For example, many enterprise man- 
agement platform vendors are adding sys- 
tems management capabilities to their 
network management platforms. These 
capabilities let an administrator monitor 
hardware parameters, such as I/O perfor- 
mance, response times, and storage uti- 
lization, as well as the performance of the 
network. In fact, some products, such as 
HP’s IT/OperationsCenter and IBM’s Sys- 
tem View, actually subordinate the net- 
work management function to a higher- 
level system management function. 
Large organizations have recently tak- 
en this evolution a step further by focus- 
ing on enterprise applications manage- 
ment. Administrators employ systems 
and network management tools only to 
support the end game of ensuring that 
specific mission-critical applications are 
available and are performing well. This 
approach makes sense to CEOs and end 
users, who seldom have a great deal of 
knowledge of network or systems man- 
agement but know when their applica- 


tions are not performing as they should. 

The addition of systems and applica- 
tions management functions threatens to 
completely overwhelm today’s enterprise 
management platforms, which have al- 
ready proven to be deficient in handling 
network-specific data alone. How will 
these platforms be able to keep up? 

One development that will help is the 
recent improvement in SNMP platform 
scalability. Several of the industry’s lead- 
ing platforms, including HP’s OpenView 
and Cabletron’s Spectrum, are now deliv- 
ering server-to-server distribution capa- 
bilities that should enable them to scale 
to infinitely large networks. The ability 
of these systems to handle network and 
systems information—even in environ- 
ments of 10,000 nodes or more—is im- 
proving significantly. 

Object-oriented technology may make 
it easier for applications running on the 
same platform to share data. Companies 
such as IBM/Tivoli are advancing new 
object-oriented frameworks for building 
management tools; this should result in 
improved integration. Vendors are also 
integrating event correlation, rules-based 
reasoning, and even Al into network man- 
agement systems to reduce reliance on 
human operation and make network ad- 
ministrators more productive. 

Will tomorrow’s enterprise manage- 
ment systems replace the human network 
administrator? Not in our lifetimes. But 
with new technology, administrators may 
be treated to a little more boredom and 
a lot less terror. ІН 


Tim Wilson is a senior consultant at Decisys, 
Inc., an enterprise network consulting firm 
based in Sterling, Virginia. You can reach him 
at twilson@decisys.com. 
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19 Pentium Portables 
Do Multimedia 


hen it comes to work, today’s 
multimedia notebooks cer- 
tainly let you take it with you. 
Running Pentium proces- 
sors at rates of up to 166 MHz, today’s 
multimedia notebooks might not be as 
fast as the top Pentium and Pentium Pro 
desktop systems, but they make good 
business computers, both on the road and 
in the office. These high-end Pentium 
notebooks are also expensive, being al- 
most twice the cost of comparably con- 
figured desktop systems. However, with 
accelerated graphics, large active-matrix 
color displays, CD-ROM drives, and 810- 
MB or larger hard drives, they provide 
full-throttle computing for on-the-go 
professionals. 

We tested 18 Pentium portables that 
range in price from $3000 to almost $7000 
and employ 100-, 133-, or 166-MHz CPUs. 
We also included Canon’s AMD 5х86- 
powered Innova Book 360CD (see the 
text box “AMD Inside” on page 123), 
which provides Pentium performance. 
You can buy a more economical 486DX4- 
based notebook, but you'll want a Pen- 
tiumto handle graphics-intensive multi- 
media tasks under Windows 95 or OS/2 
Warp—and to delay your next upgrade 
cycle. 

Modular components have become a 
hot notebook feature. Many high-end 
notebooks we test here provide an all- 
purpose bay that can hold a CD-ROM 
player, a floppy drive, or an additional 
battery. You swap them in and out 
depending on what you need. You can't 
use floppy and CD-ROM drives simulta- 
neously, but the modular design saves 
space, weight, and battery power while 
maintaining desktop functionality. We 
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included two ultrathin systems—Digital 
Equipment's HiNote Ultra II and the 
Impulse Duonote—because they have 
attachable multimedia bases for CD-ROM 
and stereo-sound functionality, another 
form of modularity. 

Most of the portables we tested have 
removable hard drives, a feature that 
ensures upgradability. Even the 2.1-GB 
hard drive in Micro-International's Mint 
5200 may seem small in a year or two. 
Most notebooks have two Type II PC 
Card slots and infrared ports for cable- 


ВУТЕ 


PENTIUM PORTABLES 


NEC Versa 6030H 
offers chart-topping performance, 
numerous portability features, 
and excellent ease of use. 


less file transfers. The Toshiba and NEC 
units implement the new 4-Mbps IrDA 1.1 
infrared standard. 

All test notebooks came with active- 
matrix screens that display graphics with 
crisp details and deeply saturated colors. 
With three 10.4-inch exceptions, the 
high-end notebooks we reviewed have 
either 11.3- or 12.1-inch SVGA displays. 
All can display at 800- by 600-pixel reso- 
lution, which is great for Windows 95, but 
you'll want a big display and опе with a 
wide horizontal viewing angle if you rou- 
tinely use your notebook with a handful 
of people sitting around a table. The 12.1- 
inch panels provide roughly the same 
viewable screen real estate as a 14-inch 
desktop monitor. 


With Pentium processors, 
gigabytes of drive space, 
large screens, and 

CD-ROM drives, these 
notebooks are more than 
ready for prime time. 

By Maggi Bender, Jim Kane, 
and John McDonough 


Less expensive passive-matrix displays 
are still an option with most of these 
products, but the trend is toward the big- 
ger, brighter, more responsive active- 
matrix displays. IBM, for instance, 
dropped its ThinkPad 550 with the pop- 
open butterfly keyboard so it could add 
more screen real estate, and Toshiba’s cut- 
ting-edge Tecra 730CDT supports an 
unusual 1024- by 768-pixel resolution on 
its 12.1-inch screen (we reviewed the 
Tecra 500CDT). 

Those notebooks costing more than 
$5000 are from big-name vendors such as 
Compaq, Gateway 2000, IBM, and NEC 
Technologies. Compared to less expen- 
siveunits, they come with more software 
and longer warranties. À unit such as 
IBM's ThinkPad 760ED, for instance, 
has multimedia luxuries: a 64-bit graph- 
ics chip with 2 MB of dual-ported video 
memory, hardware-assisted MPEG play- 
back, an internal 28.8-Kbps data/fax/tele- 
phony modem, and lithium-ion batteries 
thatoutlast nickel-metal-hydride (NiMH) 
batteries in our battery run-down tests. 

Such feature-laden portables use bat- 
tery power quickly. We suggest that you 
get a notebook that can hold multiple 
lithium-ion batteries if you wantto work 
throughout a cross-country plane flight. 

Thetwo 166-MHz notebooks we tested 
turned out not to be the fastest. In spite of 
256-KB Level 2 caches, the Chem Book 
5580 and the Micro-International Mint 
5200 didn't perform as well as the 133- 
MHz NEC Versa 6030H. Typically, a 166- 
MHz Pentium system should perform 10 
percent faster than a 133-MHz system. 
The Mint 5200 suffered from below-aver- 
age memory performance and slow hard 
drive and CD-ROM drive speed. The 
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CD UNIT 

The four- and even six- 
speed modular CD-ROM 
drives that can fit па 
notebook are a must for 
multimedia applications 
and installing large 
application or develop- 
ment packages. While 
some notebooks have 
external CD-ROM drives, 
most have a modular CD- 
ROM drive that you swap 
with the floppy drive. % 


IrDA INTERFACE 
Infrared technology lets you transfer files to another 
system or send print commands without cables to 
IrDA-equipped printers. Most notebooks transmit at 
115.2 Kbps. Toshiba's Tecra БООСПТ supports the 
new 4-Mbps Fast-IR IrDA 1.1 specification, as does 
the NEC Versa 6030H. ~ ,. 
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y STEREO SPEAKERS 
7 Though they typically don't provide 
7 the greatest sound quality, a pair of 
integrated stereo speakers and 16-bit 
Sound Blaster Pro sound are good 
enough for most multimedia presenta- 
tions, games, and telephony. 


= LCDs 

Multimedia notebooks with 11.3- or 
12.1-inch active-matrix color displays 
provide crisp viewing at 800- by 600- 
pixel resolution. Lots of video memory 
and a hardware MPEG decoder help 
some systems display TV-quality, 
screen-filling video. 


ж INTERNAL BATTERY 
+?’ — Mostnotebook vendors have made the 

transition from nickel-metal-hydride 
(NiMH) batteries to lithium-ion battery 
packs. Although they're costlier, lithium- 
ion batteries lasted longer in our battery 
run-down tests. They also provide more 
charging cycles than NiMH batteries. 


HARDDRIVE 

Some 7-pound computers now support a 
fast 2-GB internal hard drive (19-mm 
height). Even better, most notebooks have 
removable drives for upgrading or securing 
your data at night. 


~ 
“POINTING DEVICE 


Everybody has a preference when it 
comes to pointing devices. Judging 
from the units we tested, touchpads 


Chem Book 5580 was hurt by poor mem- 
ory and hard drive performance. 

For multimedia, software development, 
or just to load large applications, a note- 
book must have a built-in CD-ROM drive. 
We recommend that you get one with a 
four- or six-speed CD-ROM drive for faster 
read and seek times. Multimedia note- 
books must also have integrated stereo 
speakers, though a small speaker size lim- 
its sound quality. 

Notebooks that come with hardware- 
assisted MPEG—the Compag LTE 5300, 
NEC Versa 6030H, Nimantics Quanta 6x 
133, Impulse Duonote, and IBM ThinkPad 


760ED—can effectively zoom video clips 
to full-screen without the dropped frames 
and blocky pixellation associated with 
software-only MPEG. Having 1 or2 MB of 
dedicated video memory and a PCI-bus 
architecture also helps to enhance graph- 
ics I/O performance. 

Toshiba's Tecra 500CDT has а Zoomed 
Port Video (ZPV) PC Card slot. The pro- 
posed ZPV standard establishes direct 
communication between the PC Card con- 
troller and the audio and video controllers, 
so that large amounts of multimedia data 
don't require processing through the 
CPU or system bus. When ZPV cards be- 


and eraser-like pointing sticks are in, 
while trackballs are out. 


come widely available, the Tecra 500СОТ 
will provide a fast connection for full- 
motion video playback. The Tecra 500СрТ 
and NEC's Versa 6030H also support Card- 
Bus, another proposed standard. This stan- 
dard provides for 32-bit PC Card periph- 
erals such as Fast Ethernet and Fast SCSI 
adapters. 
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Imost every desktop maker 
now has a portable for sale, 
and the market is stratifying 
with notebooks at different 
price/performance levels. Higher-priced 
Pentium notebooks are heavy on cutting- 
edge components, while value systems 
are capable but lack such advanced fea- 
tures as hardware-assisted MPEG play- 
back. For this reason, we rated the note- 
books in three categories: best-overall 
portable, best desktop replacement, and 
best low-cost notebook (under $4000). 


Best Overall 


We chose the well-rounded NEC Versa 
6030H as the best-overall notebook. It has 
fast performance, a multitude of porta- 
bility features, and a high ease-of-use rat- 
ing. While the Versa 6030H is a hot mul- 
timedia notebook, several other models 
weren't far behind in our best-overall 
ranking. 

Shadowing the Versa 6030H was the 
WinBook FX (our pick for best low-cost 
system; see below). Toshiba's 8.2-pound 
Tecra 500CDT also did well. The $4999 
unit provides many leading-edge fea- 


Taking the Heat 


tures, including Zoomed Port Video 
(ZPV) and CardBus support, as well as 4- 
Mbps IrDA capability. With a 120-MHz 
Pentium, it performed better than many 
units with 133-MHz processors, and it 
placed in the top five for battery life. 

Impulse Computer may not be famil- 
iar to many users, but its Duonote made 
a big splash in our Lab Report. It'sa mod- 
erately priced multimedia notebook 
($4699) with a nice modular design. Com- 
paq’s $6398 LTE 5300 isa 7.4-pound light- 
weight that also placed in the top five. 
The highly modular system scores high 
in features (right behind the IBM Think- 
Pad 760ED and Hewlett-Packard’s Omni- 
Book 5500 CTS) and also in usability, 
because Compaq supplies a three-year 
warranty and 24-hour, toll-free technical 
support. (An even more modular model 
that wasn't ready in time for this round- 
up, the Compaq Armada 4100, is re- 
viewed in “Notebook Under Construc- 
tion" on page 154.) 


Best Desktop Replacement 


Several notebooks in this roundup beg 
the question: “Do really need that desk- 


ipa Подови HEAT CONTROL 


Heat is the limiting factor in getting high-end desktop performance out of a portable computer. 
The more heat a notebook design can dissipate, the faster you can reliably run the CPU or the 
more memory you can hold. Fan-induced convection cools most desktop systems, but fans are 
unacceptable in notebooks—they're noisy, power-consuming, and a potential failure point. 
Convection also needs space for air to move, something compact notebook designs lack. 

Good notebook designs rely instead on passive conduction. Heat is conducted away from 
the CPU, hard drive, and the graphics subsystem to exterior surfaces capable of radiating 
heat. The keyboard, the I/O port area, and (if it's not a docking unit) the bottom surface of 
the notebook (that isn't blocked by the battery) are all good surfaces for dissipating heat. 

An aluminum heat sink will quickly draw heat away from the CPU, but the heat must then 
be conducted to the outside. Typically, metal sheets or frame elements, often made of a light- 
weight, conductive magnesium alloy, serve this purpose. Compaq's Armada 4100 series, for 
example, has a magnesium chassis that provides structural stiffness to the notebook, a path 
for outward heat conduction, and external radiation surfaces. Tadpole's notebooks can han- 
die the latest desktop processors because they have a magnesium-alloy case that is thermally 
connected to the CPU. 

Some designs use heat pipes to beef up thermal conduction by metal plates. These small- 
diameter sealed metal tubes contain a liquid that wicks from one end of the tube to the other, 
driven by a thermally induced fluid-to-vapor cycle. The pipe serves as a passive but effective 
heat pump. 
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stealing power hog back in my cubicle?" 
Not only do these systems provide excel- 
lent docking options, the best desktop- 
replacement systems run fast and furious 
in our performance benchmarks, pro- 
viding desktop-level performance. NEC's 
Versa 6030H, our best-overall pick, is 
again the winner, but some strong run- 
ners-up are Toshiba's Tecra 550CDT and 
Compaq's LTE 5300. 

The 7.5-pound Nimantics Quanta 6x 
133 is an affordably priced ($3999) mul- 
timedia notebook with high-end func- 
tionality. It hasa 12.1-inch SVGA display, 
a voluminous 2.1-GB hard drive, and an 
efficient lithium-ion battery that lasts 2 
hours and 37 minutes in our tests. 

HP's OmniBook 5500 CTS ($6120) 
costs much more than the Quanta 6x 133, 
but it’s a premium notebook for making 
presentations with its wide-angle 12.1- 
inch SVGA display. 


Best Low Cost 


It's quite a stretch to call any multimedia 
notebook a low-cost product, but some 
are easier on the credit card than others. 
We drew а low-budget line in the sand at 
$4000, which left us with nine notebooks. 
The WinBook FX isour low-cost winner. 
Ithad high all-around scores and did par- 
ticularly well in usability. Nimantics' 
Quanta 6x 133 took the number-two 
spot, followed closely by Texas Instru- 
ments’ 100-MHz Extensa 570 CDT. 

Dell’s Latitude LM P-133ST had the 
best battery life of all the test units. Its 
lithium-ion battery and effective power 
management scheme kept it going for 3 
hours and 41 minutes in our battery run- 
down test. We must also give battery-life 
honorable mentions to the Gateway Solo 
55-133 (3:31) and IBM’s ThinkPad 760ED 
(3:24), which both also use lithium-ion 
batteries (but aren’t low-cost portables). 

The 6.1-pound TravelPro 1900 ($3695), 
from AMS Tech, is a top-quality multi- 
media portable with a 133-MHz Pentium, 
а 12.1-inch SVGA display, а 1.3-GB hard 
drive, and a three-year warranty—com- 
ponents and support you would expect 
from a higher-priced notebook. 
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Manageable Fault-Tolerant Storage 


Lasting quality and reliability are built into every nStor 
RAID system. From the easy-to-use Alert Manager soft- 
ware to the redundant hot swap components, data 
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you to switch RAID levels or capacity on-the-fly. You can 
also configure a hot spare for automatic data reconstruc- 


tion without user intervention. So whether you're look- 


ВЕЦАВІШТҮ МАМАБЕАВІШТҮ ing for manageabili- 
ty or reliability nStor 

RAID systems meet 

your needs. иЗюг systems sup- 
port RAID levels 0, 1, 3, 5 and 
are compatible with FAST 
WIDE SCSI. Call for more information or visit us on the 


web at http://www.nstor.com/ 
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BEST OVERALL 
NEC Technologies Versa 6030H 

The Versa 6030H ($5799) is our best-overall portable Pentium 
because it is fast, feature-packed, and easy to use. The 9.5-pound 
unit races through our benchmarks with a 133-MHz Pentium 
processor, 256 KB of synchronous pipeline cache memory, a 

PCI bus, and 2 MB of video memory. The Versa 6030H is a strong 
multimedia machine with hardware-accelerated MPEG for full- 
motion, full-screen video playback; a six-speed CD-ROM drive for 
fast data transfers; and excellent 16-bit stereo sound. The system also 
has a healthy bundle of applications and telephony features for those 
who need to keep in touch with the office. 


WEIGHTING 


Technology 


Performance 
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PRICE TECHNOLOGY IMPLEMENTATION PERFORMANCE FEATURES USABILITY BATTERY OVERALL RATING 
NEC Versa 6030H $5799 L2 $2 ЖЖЖЖ P2224 ЖЖЖЖ i222 70080 22. P$ $2 
WinBook FX $3999 ЖЖЖЖ P222 ЖЖЖЖ ЖЖЖЖ kKkkkk kkk ЖЖЖ 
Toshiba Tecra 500CDT $4999 Le $ 2i kkk 52291 P224 222217892272 ok > 
Impulse Duonote $4699 TII. LIII. кажу жк ЖЖЖЖ tk kkk 
Compaq LTE 5300 $6398 ЖЖЖЖ ЖЖЖЖ tok tk c coke cce хх kk kk 
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BEST DESKTOP REPLACEMENT 

NEC Technologies Versa 6030H 

With its strong performance score, the Versa 6030H is also our 
choice for best desktop replacement. It is not only efficient but 
flexible with its easily accessible Versabay II, which supports a 
floppy drive, an extra hard drive, an extra battery, or the CD- 
ROM drive. For an extra $799, NEC offers even more desktop 
functionality with its Docking Station 6000, which has three 
expansion-card slots, three drive bays, built-in speakers, four 
audio ports, and an RJ-11 phone jack. 


PRICE TECHNOLOGY IMPLEMENTATION PERFORMANCE FEATURES USABILITY BATTERY OVERALL RATING 
NEC Versa 6030H $5799 жижу kkk ЖЖЖЖ ЖЖЖЖ ЖЖ tke oh 
Toshiba Tecra 500СОТ $4999 kkk ЖЖЖЖ kkk tk tok ЖЖЖЖ ЖЖЖЖ + <<" 
Сотраа LTE 5300 $6398 ЖҰЖ LR di ЖЖЖЖ жж жж жж ЖЖЖЖ 
Nimantics Quanta 6x 133 $3999 ЖЖЖЖ oko кажу coco kkk жж ЖЖЖЖ 
НР OmniBook 5500 CTS $6120 ЖЖЖЖ Lg 22 *** жжжжх * Xo жж L2 2 2 4 
LOW COST WEIGHTING 


WinBook FX 

You don't have to pay $6000 for a multimedia notebook. The 
WinBook FX goes for $3999 and sacrifices little. With a 133-MHz 
Pentium, 16 MB of RAM, and 1 MB of video memory, the 
WinBook FX does admirably in our performance benchmarks. 
The 6.8-pound laptop has an 11.3-inch SVGA display, Sound 
Blaster Pro-compatible sound, a 1.3-GB hard drive, and a 
lithium-ion battery that lasts 2 hours and 38 minutes in our 


Thumper II run-down test. Sub-$4000 notebooks only 

PRICE TECHNOLOGY IMPLEMENTATION PERFORMANCE FEATURES USABILITY BATTERY | OVERALLRATING 
WinBook FX $3999 ЖЖЖЖ кажу ЖЖЖЖ ЖЖЖЖ жж kkk ЖЖЖЖ 
Nimantics Quanta 6x 133 $3999 kk kk kik kkk dod x жжж kik жж 
ТІ Extensa 570 CDT $2999 ЖЖЖЖ ЖЖЖЖ ok cc ko IT жж жж 
Dell Latitude LM P-133ST $2999 x kc see ЖЖЖЖ ж Ж kkk P2221 жЕЖКАЕК ЖЖЖ 
AMS Tech TravelPro 1900 $3695 kkk ЖЖЖЖ жжж kkk ЖЖЖ PI 2l tok 


Xo Outstanding жж Very Good жжх Good жж Fair * Poor 
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Ultracool Design 


f you find most notebook designs bor- 

ingly similar, check out Digital Equip- 
ment’s HiNote Ultra II. Its sleek, angled 
chassis should turn the head of any indi- 
vidualist. The HiNote Ultra II has a lithi- 
um-ion battery that clips onto the rear 
and two attachable base modules: One 
is a thin wedge with a floppy drive, 
while the larger multimedia base provides 
speakers and a CD-ROM drive. Do you 
think Compaq found inspiration here for 
its new Armada 4100? 


Making Your Point 


NEC's Bug Barrier 


EC's Versa 6030H has two hot- 

loaded McAfee antivirus software 
packages—VirusScan and WebScan— 
that guard the system from known viruses 
and provide virus protection for the most 
popular Internet services, Web browsers, 
and e-mail. 


Р $ 
"BILL 

S 
нық 


sers can often choose from many dif- 

ferent peripherals when buying a 
notebook, but the pointing device usu- 
ally isn’t one of them. The WinBook FX 
comes standard with a pointing stick 
between the G, H, and B keys. For an 
extra $80, however, you can opt for a 
dual-button touchpad. 


Airea [RE Popas шы QUT ewe ____ 


Up Against the Wall 


ooking a 17-inch monitor to a notebook is a cost-effective 

way to make a presentation to a small group of people sitting 
around a table. For larger groups, however, you need projection. You 
can buy an LCD panel that sits on an overhead projector or a seif- 
contained projection unit. In either case, your notebook drives the 
display. Wedge Technology's ShowBiz 5000P ($4799) provides 
another option. 

The ShowBiz 5000P is a Pentium notebook with an LCD that con- 
verts into an overhead projection panel. Like a few projection note- 
books before it (see "Presentation Quality," September 1995 BYTE), 
the ShowBiz 5000P lets you make large-room presentations at any 
office with an overhead projector. While the ShowBiz 5000P is best 
for software demonstrations, Wedge also offers optional MPEG play- 
back and TV cards, so you can project videos 6 feet high ona screen. 

We found the LCD projection panel easy to set up. After remov- 
ing a protective back panel from behind the ShowBiz 5000P's 10.4- 
inch active-matrix display, you place the LCD panel on an overhead 
projector. A support tray for the notebook itself attaches to the pro- 
jector. The display supports 800- by 600-pixel resolutions at 65,536 
colors. The unit comes with a cooling fan that connects to the LCD 
panel to dissipate the heat from the projector's lamp. 

Though the projected images are not as bright as on some desk- 
top projectors (see "Road-Show Romance" on page 55), we found 
the images to be clear and well defined when shown in a fairly dark 
room. It takes some adjustment of the LCD projection panel to elim- 
inate ambient light from the overhead projector, but that should not 
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бе a problem after you get used to setting it up. 

The notebook sits directly in the path of the overhead projector, 
so Wedge supplies an infrared-attached remote-control device so 
the presenter can control the PC. Mind Path's Presentation F/X soft- 
ware lets you move the mouse around the display and zoom in on 
different areas of the screen. —John McDonough 


ShowBiz 5oooP 
$4799 (fully loaded 


' system] 
Wedge Technology, 
Inc. " 
Milpitas, СА 


(408) 263-9Е 


http: www 


wedgetech.com 
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RUGGED 

PORTABLES 
WITH LOTS OF 
SLOTS 


Dolch Computer Systems builds portable computers for indus- 


trial and military applications that must withstand the rigors of 
rough treatment and harsh environments — demanding massive 
expansion capability and the performance of a high-end desktop. 


Grit, GRIME AND WATER PROOF 
Dolch builds the world’s toughest portables for sophisticated 
military and industrial users. 


О Tested to Military and NEMA Standards — Shock to 50Gs 
О Completely Sealed Systems — NotePAC™ Runs in the Rain 
О Add-in Protection — Unique Card Retention System 


MASSIVE EXPANSION 
The PAC™ L-PAC™ 
(Light-PAC) and NotePAC 
families offer a wide variety 
of slot and drive specifica- 
tions. Systems can be tai- 
lored to precisely match the 


application requirements. 


Ы From 1 to 7 Expansion Slots — ISA, EISA, PCI and PCMCIA 
О Up to 4 Drive Bays — Tape, CD-ROM, Removable, etc. 
О Configurable System Power — 100 watts to 350 watts 


UNRIVALED PERFORMANCE 
Dolch PAC portables are available with a broad range of perfor- 
mance options — meeting or exceeding all the best of desktops. 


О CPU Options — 486 up to Dual Pentium at 150MHz 

9 Displays — 16.7 Million Colors or Daylight Readable Mono 
(1 Active Matrix TFT Screens — Up to 12.1-inches 

О Resolution — 640 x 480, 800 x 600 and 1024 x 768 

C) Graphics Performance — In Excess of 115 WinMarks™ 

О Drives — EIDE or High-speed PCI SCSI — Up to 9 GB 

О Memory — High Speed Cache and EDO DRAM 


Dolch Computer Systems 

3178 Laurelview Ct. 

Fremont, CA 94538 USA 

Tel. 510.661.2220 ; Fax 510.490.2360 
Web Site — http://www.dolch.com 
CALL TODAY: 1 .800.995.7580. 
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If you think file transfer is all we do, 


you need some time away from the office. 


E B To appreciate how much more LapLink® 
Wieso for Windows’ 05 has to offer, all you have 
to do is hit the road. 

Wherever you go-across the hall, across 


town or across the country—if you ve got LapLink, 
you have everything you need to access anything 


you want on your desktop or your network. 

With this single piece of software, you 
can read and send e-mail, run databases and 
custom applications, synchronize data and, yes, 
even transfer files. 


Since there's no need to change apps to 
do all these things, there's no need to hang up 


and redial. And since LapLink works the same 


60} 


TRAVE 
TW 


Г 


way over modems, ЇРХ and TCP/IP networks, 


serial cables parallel cables, wireless, even the 


Internet, there’s no need to laboriously reconfigure. 
And there’s no need to worry about 


compatibility. Our 16-bit version is built right 
into LapLink for Windows 95, so connecting 
to Windows 3.1 systems is no problem at all. 


By now, you probably can't wait to get your 
hands on the latest LapLink. So you'll he glad to 


know that upgradingfrom an earlier LapLink, 
or from another product altogether-is ridiculously 
inexpensive. Call 800-224-7704. Better yet, see 


your reseller. It'll give you an excuse to get away 


from the office, 


А 


i 
One Step 
Mobile Access 
to Your Office 
heir 


LAPLINK ‹ 


: 
[бг Windows 9*5 


©1996 Traveling Software, Inc. LapLink is a registered trademark of Traveling Software. http://www.travsoft.com 
Circle 160 on Inquiry Card (RESELLERS: 161). 


e picked the best portable 

Pentiums by running low- 

level and application bench- 

marks under Windows 95, as 
wellas battery tests under real-world con- 
ditions. We also weighted important 
notebook features and how easy asystem 
is to set up and use. 


Performance 


For the Windows 95 application bench- 
marks, we ran scripts with 32-bit versions 
of Microsoft Word (7.0) and Excel (7.0) 
plus a 16-bit version of FoxPro (2.6). 
NSTU's low-level InterMark Multimedia 
PC tests exercise specific components of 
the notebook: CPU, hard drive, CD-ROM 
drive, and sound (percentage of CPU uti- 
lization). InterMark video benchmarks 
test how well a system can produce mul- 
tiple Windows draws, bit-mapped images, 
and display screens generated by applica- 
tions like PowerPoint and CorelDraw. 


Battery Life 

We measured battery life with our 
Thumper II battery run-down tester. 
Thumper II emulates a typical word 
processing session. It uses robotic arms 
andan optical screen sensor to detect and 
control each system's power manage- 
ment function. Before testing, we com- 
pletely drained and recharged each note- 
book's battery twice, according to the 
vendors' instructions. People use their 
notebooks in different ways, so you will 
probably get different battery life with a 
given portable. 


Features/Usability 

We reward features that differentiate the 
notebooks. For instance, AMS, Com- 
paq, Dell, Digital Equipment, Hewlett- 
Packard, IBM, Impulse, NEC, and Toshiba 
back their systems with impressive three- 
year warranties, as opposed to one-year 
warranties with the other vendors. We 


asked the vendorsto fill out a lengthy fea- 
tures questionnaire, and we verified the 
features in the labs. For usability, techni- 
cians worked extensively with each note- 
book to assess the quality of the keyboard, 
status indicators, and pointing device. We 
also evaluated the user's manuals and 
checked how easy it was to install mod- 
ular components and upgrade the sys- 
tems with memory. 


Evaluations in this report represent the 
judgment of BYTE editors, based on tests 
conducted by NSTL, Inc., as documented 
ina recent issue of its monthly PC Digest. 
To purchase a copy of the full report, 
contact NSTL at 625 Ridge Pike, Con- 
sbobocken, PA 19428; (610) 941-9600; 
fax (610) 941-9950; on the Internet, edi- 
tors(Qnstl.com. For a subscription, call 
(800) 257-9402. BYTE Magazine and 
NSTL are both operating units of the 
McGraw-Hill Companies, Inc. 


AMD Inside 


ot every road warrior can afford to fork over $3000 or more 
for a Pentium-powered multimedia notebook. Fortunately, 
Canon Computer Systems' Innova Book 360CD provides Pentium 
performance without the Pentium price. It's a full-fledged multi- 
media notebook with a price of only $2599, but it uses the Pen- 


Innova Book 
360CD 
$2599 


Canon Computer 
Systems, Inc. 
Costa Mesa, CA 


(800) 848-4123 


http://www.ccsi 
.canon.com 


Circle 1064 
on Inquiry Card. 


tium-compatible 133-MHz 5x86 processor from AMD. 

The Innova Book 360CD doesn't compare favorably with Pentium 
systems when tested with NSTL's InterMark test of low-level func- 
tions. In particular, it was dead last in memory performance. 
However, these factors don't appear to matter with Windows appli- 
cation performance. With our application tests, the Canon portable 
outshone all other test systems. 

What's the price trade-off then, if not performance? For one 
thing, Canon cut costs on components by using a 10.4-inch dual- 
scan VGA display instead of an active-matrix screen and a nickel- 
metal-hydride (NiMH) battery instead of a longer-lasting lithium- 
ion battery. The battery lasted 2 hours and 18 minutes in our bat- 
tery run-down tests, while lithium-ion-equipped models averaged 
2:48. 

The 6.7-pound (with battery) Canon notebook is light for a mul- 
timedia notebook, and it has a modular design with a four-speed 
CD-ROM drive on the right side that you can swap with a floppy 
drive. The laptop has an IrDA infrared port in the back, and a Type 
||| РС Card slot and an external monitor port on the left side. It has 
a 32-bit VL-Bus architecture and 1 MB of video memory to boost 
its graphics performance. 

The unit is ready to hit the road right out of the box with appli- 
cations such as Sidekick for Windows 95 and FaxWorks 3.0. It also 
has on-line user documents for each of the bundled applications, 
so you don't have to drag manuals with you on business trips. Canon 
backs the Innova Book 360CD with a one-year warranty for parts 
and labor. -Eds. 
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PENTIUM PORTABLES FEATURES 


VENDOR/MODEL NAME Altura AMS Tech Austin Canon Chem USA Compaq Del! Digital 
Computer TravelPro Computer Computer Corp. Computer Computer Equipment 
Systems 1900 Systems Systems, inc. Chem Book Corp. Corp. Corp. 
Bolt2-133 Austin InnovaBook 5580 Compaq Latitude Digital HiNote 
Edge CD 360CD LTE 5300 LM P-133ST Ultra ll CTS 5120 
Base price (MSRP) $2995 $3175 $3160 $2599 $2615 $5999 $2999 $4299 
Price as tested (MSRP) $3595 $3695 $4304 $2599 $3575 $6308 $2999 $4200 
Overall value 7.46 7.87 74 7.74 750 8.06 788 7.65 
Performance score 8.3 7.6 5.6 8.7 7,9 8.2 6,6 7.6 
Features score 75 8.7 8.2 6.1 7.4 8.7 8.4 77 
Usability 6.9 8.1 8.1 75 5 8.8 8.8 8.1 
Battery life (hr:min) as tested 1:7 2:3 2:8 2:3 1:9 22 37 27 
PROCESSOR 
CPU manufacturer, model, and speed (MHz) Intel Pentium 133 Intel Pentium +33 Intel Pentium 133 AMD Am6x86 133 Intel Pentium 166 intel Pentium 133 Intel LM Pentium 133 Intel 5P54CSLM 120 
Voltage 3.3 2.9 3.1 3.3 3.3 3.3 3,3 29 
SYSTEM ВАМ 
RAM as tested/max. 32-bit RAM (MB)/speed (ns) 8/32/70 8/64/60 8/40/60 8/32/70 16/64/60 16/80/60 8/40/70 8/40/70 
Memory architecture EDO EDO EDO Fast-paged EDO Fast-paged Fast-paged Paged and interleaved 
Max. secondary cache RAM (KB)/speed (ns) 1000/40 256/15 256/15 256/70 256/15 256/12 256/8 256/8 
SYSTEM BIOS 
Manufacturer Award Phoenix Phoenix Phoenix AMI SystemSoft Phoenix SystemSoft/Digital 
VIDEO 
Video-processor chip manufacturer and modal Chips & Technologies МеоМадіс 2070 CirusLogic GD7543 — Chips & Technologies Chips & Technologies Opti Viper NeoMagic 2070 Chips & Technologies 
65548 65540 65550 65548А 
Diagonal screen size (inches) 12.1 Tz 11:3 10.4 12.1 12.1 12.1 10.4 
Display technology Active-matrix Active-matrix Active-matnx Dual-scan Active-matrix Active-matrix Active-matrix Active-matrix 
Max, display resolution (pixela)/total colors 800х 600/66,538 800х800/65,536 800х600/65,536 800 x 600/256 800 x 600/16,000 800 x 600/85,536 800 x600/65,536 800х600/65,536 
Video memory as tested (МВ)/Бив width (bits) 1/64 1.5128 2/32 INP/32 2/32 1/32 1/128 1/32 
Video memory type DRAM VRAM DRAM INP EDO EDO DRAM EDO VRAM 
Local-bus video type PCI PCI PCI VESA VL-Bus PCI PCI РС! VESA VL-Bus 
Мах. ext, noninterlaced resolution/ 1280x1024/16 1280x1024/256 1024х768/256 1024 x 768/256 1024 x 768/256 1024 x 768/256 1024 x 768/256 1024 x 768/256 
total colors or grays 
PORTABILITY 
Height x width x depth (inches) x weight (Ibs.) 2х 11.89,1х9,5 18х1.8х88 2.6x11.9x8.98 1.9x11,5x8.88x84 22x117x99x85 2,07х12.2х9х74 184x89x1175 . 12x85x11x42 
x B.1 х6.8 х6.8 
Battery technology NiMH Lithium-ion Lithium-ion NiMH NiMH NiMH Lithium-ion Lithium-ion 
Supports multiple battery packs v v v v v v 
Supports hot swapping v v v 
MASS STORAGE 
Hard drive manufacturer and/or model Toshiba Toshiba Toshiba MK-2700PC Toshiba IBM DPRA-21216 Compaq iBM IBMDS0A-21080 
MK-1301MAV HDMK-2720F МК-1924ҒСУ 
Hard drive interface type PCI PCI IDE EIDE EIDE IDE EIDE EIDE 
Hard drive controller cache (КВ) N/A 256 128 128 64 128-KB buffer on drive N/A 96 
Мах. hard drive capacity (MB)/access time (ma) 2170/10 2100/12 2000/12 810/13 2000/12 1350/13 810/13 1080/13 
Removable hard drive v v v v v v v v 
1/0 PORTS (BUILT IN) 
UART typo 16550 16560 16550 16550 16560 16550 16550 16550 
Centronics parallel-port type Enhanced, extended, Enhanced,extended, Enhanced, extended, Enhanced, extended, Enhanced, extended, Enhanced Extended, enhanced, Enhanced, extended, 
selectable selectable selectable selectable selectable selectable selectable 
IrDA-compliant infrared data-exchange port v v v v v v v v 
Pointing device О Touchpad Touchpad Touchpad Touchpad Touchpad Pointing stick Touchpad Trackball 
PC Card slots connected concurrently 2 Type 1/1 Type ll 2 Туре 1/1 Туре! 1 Туре 1/1 Тура! 2 Typell/1 Type Ill 1 Type ll/t Type ill 2 Typell/1 Туре!!! 2 Туре 11/1 Туре || 2 Туре Н/1 Туре!!! 
SOUND 
Sound chip set Opti 930 ESS 1688 Creative Labs INP ESS 1688 ESS 1688 ESS 1688 ESS 1688 
CT2605 (Vibra 16} 
Built-in microphone v v v v v v и 
H/W speaker volume contro! v v v v Optional v 
MPEG hardware and software Optional/optional Included/included — /included N/A N/A N/A / included Optional/optional N/A / included 
CD-ROM audio out v v v v v v v 
POWER SUPPLY 
Supports 220/240 AC voltage v v v v v 
Auto-switching/auto-detecting и и v v v v v 
Internal AC adapter/battery charger v v 
EXPANSION 
Expansion chassis/price, if optional 
Docking station/price, if optional v1$305 vi$250 v/1$350 or $800 vi$499 
Number of ISA/PCI expansion slots 0/0 0/1 0/0 0/0 0/0 0/0 0/0 0/0 
Number of full-height 3%-inch/ 0/0 1/0 0/0 0/0 14 0/0 0/0 0/0 
half-height 5%-inch drive bays 
WARRANTY 
Length (years)/coverage РГЕ 3/PL,R 1/PLFR 1/PLFR UPLR 3/P.LFR 3/PL.R З/РІ ЕК 
Рһопе (719) 685-5602 (818) 814-0782 (512) 339-3500 Call local {610} 785-8080 Са! local (512) 338-4400 (303) 872-8933 
Canon dealer Compaq dealer 
Toll-free phone N/A (800) 886-2671 (800) 752-1577 (800) 848-4123 (800) 866-2438 (800) 345-1518 (800) 613-3355 (800) 344-4825 
On-line address N/A http://www http://www http://www chemuaa@ix http://www. httpZ/www.dellcom _ http;//vww.pc 
,amstech.com austindirect.com .CC3i.canon.com .netcom.com сотрад.сот digital.com 
Inquiry number 1061 1062 1063 1064 1065 1066 1067 1088 
ЕН = BYTE Best V —yes; INP = information not provided by vendor Warranty: P=parts; L =јабог; 
N/A=not applicable. Р = freight to repair center; R=return to customer. 
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Gateway Hewlett- IBM Impulse Micro- NEC [5] Nimantics Sceptre Texas Toshiba WinBook 
2000 Packard Corp. Computer International, Technologies Inc. Technologies, Instruments, America Corp. 
Solo Co. ThinkPad Corp. Inc. Inc. Quanta Inc. Inc. Information WinBook 
55-133 HP OmniBook 760ED Impulse Mint 5200 NEC Versa 6x 133 SoundxSeries Extensa Systems, Inc. 
5500 CTS Duonote 6030H 4000 570 CDT Tecra 500CDT 
$5598 $6120 $6999 $4599 $2000 $5799 $2999 $4995 $2999 $4999 $3999 
$5599 $6120 $6999 $4699 $3600 $5799 $3999 $5679 $2999 $4999 $3999 
781 7,83 760 8.26 7.16 8.52 794 746 793 8,30 8,42 
73 77 70 8.5 77 8.8 8.6 7.2 78 8.2 84 
8,0 8.9 8.8 8.4 79 8.6 8.4 8.0 7.9 8.2 8.3 
8,1 8.8 8.1 8.8 8.9 9.4 6.9 8.1 8.8 9.4 9.4 
3:4 2:4 3:2 2:7 0:7 25 2:6 2:5 2:2 3:0 2% 
Inte! Pentium 133 intel Pentium 133 Intel Pentium 133 — Intel Mobile intel Pentium 166 inte! Pentium 133 _ Intel Pentium 133 intel Pentium 133 Intel P54C 100 intel P54CLSM 120 Intel Pentium 133 
Pentium 133 
29 2.9 3 2.9 3.3 2.9 33 2,9 2.9 29 31 
40/40/60 or 70 18/64/70 16/80/70 16/48/60 8/32/60 16/40/70 16/40/80 16/40/70 8/40/70 18/144/80 16/40/70 
Synchronous DRAM _ Fast-paged EDO DRAM EDO EDO Fast-paged DRAM EDO Fast-paged Paged EDO 
258/9 266/15 256/8 32/8 256/60 256/8 256/60 256/60 256/15 256/8 256/8 
Intel SystemSoft IBM SystemSoft SystemSoft Рһоело/МЕС SystemSoft Phoenix Phoanix Toshiba Phoenix 
Chips & Technologies Cipa & Technologies TridentCyber 9365 Chips 4 Technologies Cirrus Logic Chips & Technologies eee &Technologies NeoMagic 2070 Cirrus Logic Chips & Technologies Cirrus Logic 
65548 85548 65548 GD7543 65550 65548 and 2096 GD7543 65550 GD7543 
113 12.1 12.1 11.3 12.1 12.1 12.1 12.1 10.4 12.1 11.3 
Active-matrix Active-matrix Active-matrix Active-matrix Active-matrix Active-matm Active-matrix Active-matrix Active-matrix Active-matrix Actve-matrn 
800 x 600/256 800 x 800/85,536 800 x 600/256 800 x 600/65,536 800х600/65,536  800x600/55,538 800х600/85,538  800x800/256 800x600/16,000 800x600/16,000  800x600/65,536 
1/18 1/32 2/64 1/21 2/32 2/64 1/32 1/64 1/32 2/32 1/32 
Synchronous DRAM EDO VRAM УВАМ ОВАМ Bursi-mode EDO VRAM EDO DRAM DRAM EDO DRAM- DRAM 
burst mode 
VL-Bus РС! РС! РС! PCI PCI PCI PCI PCI PCI PCI 
1024 x 768/256 1024 x 768/256 1280х 1024/258 1024х766/256 1024 х788/256 1024: 768 65.536 1024х768/85,536 1024 х 768/256 1024 x 768/256 1280x1024/256 1024 788/255 


2x11.8x8.8x8.7 11,6 х8.9х1.93х7  À117x83x214  1.5x85x11x865 21x11.8x8.9x9 + sung 2x11.9x78x75  194x11.7x8.9x68 22x0x116x80 2.28х11.77х9.25 215x113x898 
x 738 x. x8.2 x6.8 

Lithium-ion Lithium-ion Lithium-ion Lithium-ion NiMH Lithium-on Lithium-ion Lithium-ion NiMH Lithium-ion Lithium-ion 

v v v v v v v v 
м v v v'(auspend mode) и Werm-swappable и v v 
IBM IBMDPRA-21215 ІВМ FujtsuMK-2714T Toshiba IBM Toshiba IBM DSOA-21080 Hitachi DK-212A-81 Toshiba Toshiba 

МК-2101МАМ MK-2720FC МК-1301МАУ MK-2720FC 
EIDE IDE IDE IDE EIDE EIDE IDE PCIEIDE IDE EIDE PCI EIDE 
64 INP 256 128 32 Inckuded т тев 128 45 INP 16 128 
Motte Triton chip set 
2000/12 2000/13 1200/12 1088/12 2100/13 1440/13 2100/30 1080/13 1200/16 2500/13 1300. 13 
v v v v v v У v v v v 
16550 16550 16550 18550 16550 16550 16550 16550 18550 16550 16550 
Enhanced Enhanced Enhanced Enhanced, extended, Enhanced, extended, Enhanced Enhanced,extended, Enhanced Selectable INP Enhanced, extended, 
selectable selectable selectable вођама 
v v v v v v v v v v v 
Touchpad Trackball Pointing stick Touchpad Touchpad Touchpad Touchpad Touchpad Touchpad Pointing stick Painting stick or 
touchpad 

2 Туре 11/1 Type III 2 Туре 11/1 Type Hl 2Туре 11/1 Туре! 2 Туре!!/1 Туре! —2Typell/1 Typell! 2 Турей/1 Тура — 2Typeil/2Typelll 2 Туре 11/1 Туре Ill 2 Туре [1/1 Typell 2 Туре11/1 Туре 2 TTypelt/! Туре 
ESS 1686 Crystal CS 33242 INP ESS 1688 ESS 1688 Sound Blasters 15 ESS 1688 ESS 1688 ESS 1688 Crystal Creative Labs 
v v v v v v v v v v v 
v v v v v v v v v 

М/А / N/A Included/included  /optional Optional/optional | Inciuded/ncluded  Optional/optional ^ Optional/optional МАГМА Included/ncluded № 
v v v v v v v v “” 
v v v v v v v v v v v 
v v v v v v v v v v v 
v У 
W/$150 v1$200 „199 V/$138 NoteDock Enhanced 

Port Керісаіог/ $599 

“$699 v/i$499 WV /includad o $899 v/i$249 v/$699 715949 
0/0 0/0 0/0 0/0 0/0 0/2 0/0 0/2 1/2 ІМР/З 0/0 
0/0 0/0 0/0 0/0 1/0 172 0/0 11 1/0 0/1 0/0 
1/PLR ЗРІН ЗІРІЕК ЗІРІ ЕН VPLR S/PLFR ИРАК 1/PLR 1/PLFR 3/PL PLR 
(605) 232-2000 Call local Hewlett- (914) 766-1900 (905) 858-3000 (713) 495-8098 (508) 264-8000 (714) 573-4030 (818) 369-3898 Call local Texas (714) 583-3000 МА 

Packard dealer Instruments dealer 
(800) 846-2000 (800) 443-1254 (800) 772-2227 (800) 688-1111 (800) 967-5667 (800) 388-8888 (800) 886-2871 (800) 788-2878 (800) 848-3927 {800} 457-7777 (800) 466-2162 
http://www.gw2kcom — httpz//www.hp.com — http/www.pc http://www http://www пр: Лили htip//www http://www http//www.t.com ^ http//computers М/А 

ibm.com Ampulse.ca pemint.com „лес.сот .nimantics.com .sceptretech.com toshiba.com 

1069 1070 1071 1072 1073 1074 1075 1076 1077 1078 1079 


OCTOBER 1996 BYTE 


125 


——————— —— 


Running on NT 


ithout any fanfare, Microsoft 
has released the long-awaited 
upgrade to its high-end work- 
station and server OS prod- 
ucts: Windows NT 4.0 Workstation and 
Server. In contrast to the pop-rock launch 
for the consumer-oriented Windows 95, 
Microsoft is aiming NT 4.0 squarely at 
business users. And with an impressive 
list of features and performance improve- 
ments, NT appears to hit its target. 

NT 4.0 seems to promise something 
for everyone. For Windows 3.x users who 
want more reason to upgrade than just 
the pretty face of Win 95, NT 4.0 adds an 
alluring combination of stability and se- 
curity. Users get a performance boost, a 
wide range of new and better features, 
and enhanced Internet connectivity. 

The sweeping changes made to NT 4.0 
touch nearly every service and aspect of 
the OS. It’s easy to see signs of upgrades 
in the interface, management tools, In- 
ternet and networking capabilities, pro- 
gramming interfaces, and performance. 


Performance 


We’ve had beta versions of the new NT 
in the BYTE lab for a while. However, it 
wasn’t until Microsoft handed us the fi- 
nal release code—barely in time to make 
this issue—and we did some real-world 
testing with the actual OS that we could 
determine how well NT’s performance 
matches its promotion. 

The features table and performance 
charts on pages 128 and 129 summarize 
our findings. Except where noted, perfor- 
mance results are for NT 4.0 Workstation. 
We focused more heavily on Workstation 
because, to users of Windows 3.x, the tar- 
get audience for the upgrade, it’s unfa- 
miliar. In contrast, those users interest- 
ed in NT Server are likely already familiar 
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with NT’s capabilities from their experi- 
ence with version 3.51. 

We configured three mainstream sys- 
tems for testing: a Gateway Pentium-133 
with 64 MB of RAM, a Gateway Pentium 
Pro-150 with 64 MB, and a Cyrix 6x86- 
P200 with 32 MB. The hard disks in the 
Gateway systems were connected to the 
system boards’ IDE interface. The Cyrix 
system used an Adaptec AHA-2940 SCSI 
adapter and a SCSI hard drive. 

Each system was equipped with a PCI- 
based Matrox Millennium video adapter 
configured for 1024- by 768-pixel reso- 
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Anew (Windows 95) interface, 
Internet support, and distributed object 
technology make NT 4.0 worth 
buying, despite the installation hassles 
caused by its numerous hardware 
and software incompatibilities. 


lution with 256 colors. Matrox supplied 
video drivers for Win 95 and NT 3.51, and 
we used the Microsoft video driver that 
comes with NT 4.0. 

To evaluate performance, we used the 
new SYSmark/32 1.0 benchmark for Win 
95 and NT platforms. This test measures 
performance insix categories by execut- 
ing scripts that run eight real-world ap- 
plications: Adobe PageMaker 6.0, Corel- 
Draw 6.0, Lotus Freelance 96, Lotus 
WordPro 96, Microsoft Excel 7.0, Pow- 
erPoint 7.0, Word 7.0, and Paradox 7.0. 

The results of this first round of tests 
(see the benchmark charts on page 128) 
show a clear trend: NT Workstation 4.0 
outperforms both NT 3.51 and Win 95. 
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Is Microsoft’s Windows NT 
4.0 the answer to our OS 
prayers or just a set of 


incremental improvements? 
By Robert L. Hummel 


On the Cyrix system, however, we dis- 
covered that a change made to the NT 
code just before final release produced 
some surprising results (see the text box 
“NT 4.0 Bogs Down on Cyrix 6x86” on 
page 128 for more information). 

On the Pentium system, NT 4.0 bested 
Win 95 in all categories, delivering ап av- 
erage 12 percent performance increase. 
NT 4.0 showed a stunning improvement 
of 49 percent in the graphics test and 33 
percent in desktop publishing. Micro- 
soft’s decision to move the display and 
print drivers into the kernel (see the Tech 
Focus on page 130) and its attention to 
optimization have clearly paid off. 

The improvement over NT 3.51 aver- 
aged 30 percent. We attribute this seem- 
ingly high score to a 45 percent increase 
in word processing scores and a 40 per- 
cent increase in spreadsheet scores, re- 
sults thatare due to the poor performance 
of 3.51, which fell below that of Win 95 
in those categories. 

The performance differential between 
NT 4.0 and Win 95 is much more dramat- 
ic on the Pentium Pro system. The Penti- 
um Pro’s CPU core is optimized for 32-bit 
operation at the expense of 16-bit instruc- 


tions, so it naturally favors NT over Win 


95, which is still built around 16-bit DOS 
code. Improvements in the graphics ar- 
chitecture also contributed to the 68 per- 
cent increase in the graphics benchmark. 
Again, NT 3.51’s lackluster word pro- 
cessing and spreadsheet performance are 
obvious, allowing Win 95 to turn in bet- 
ter scores, even on the Pentium Pro. In 
the same tests, NT 4.0 shows increases of 
40 percent and 29 percent, respectively. 
Increases in the other graphics-based tests 
range from 12 percent to 22 percent. 
Windows NT Server 4.0 is also faster 
than NT 3.51 Server. We compared old 
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Migrate current 
setup to NT 4.0? 
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Upgrading to NT 4.0 from other versions of Windows can be a low-cost, easy job or an 


expensive nightmare requiring you to replace much of your hardware and software. 


and new Server versions of NT using a 
SQLserver benchmark developed by NSTL 
(see “Powerhouse Pentium Pro Servers,” 
September BYTE, for test details). Run- 
ning Microsoft SQL Server 6.5 under both 
versions of NT Server on a four-proces- 
sor, 200-MHz ALR Revolution Оџадб, we 
noteda 5 percent overall performance in- 
crease under NT 4.0 Server when testing 
with up to 16 users. The test is CPU- and 


memory-intensive and doesn’t measure 
ЏО performance. 


Interface and Management 


Surely the most prominent change to 
NT 4.0 is the addition of the Win 95 user 
interface. Present are the familiar Start 
button, Taskbar, Shortcuts, Network 
Neighborhood, and My Computer. Also 
included is Windows NT Explorer, which 


provides a hierarchical view of each drive 
and folder, including network drives. 
Desktop management should get eas- 
ier for system administrators as well. NT’s 
User Profiles and System Policies provide 
a convenient means to control access to 
network and desktop resources. System 
policies help administrators to standard- 
ize desktop configurations and enforce 
behavior. And you can store roaming us- 
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ers’ profiles on an NT server so that us- 
ers always receive the same desktop, re- 
gardless of their location. 


Internet Operability 


If Internet immersion is the name of the 
game, then Microsoft is playing for keeps. 
NT 4.0 includes Internet Explorer (IE) 
2.0, Microsoft’s Web browser. (Unfor- 
tunately, Microsoft released a much- 
improved version, IE 3.0, shortly after NT 
4.0 shipped—too late to make it onto the 
NT 4.0 CD-ROM.) IE supports existing 
Hypertext Markup Language (HTML) 
standards, such as tables, while also incor- 
porating extensions for in-line sound and 
video, background Secure Sockets Layer 
(SSL) support, and support for Internet 
shopping applications. 

On NT Server, Internet Information 
Server (IIS) has been upgraded to version 
2.0. Features include easier setup, admin- 
istration from a Web browser, and sup- 
port for Systems Management Server 
(SMS) as well as SNMP administration 
tools. Microsoft claims that ITS 2.0 is 40 
percent faster than the previous version. 

Peer Web Services (PWS), a subset of 
IIS Workstation, enables any user to pub- 
lish personal Web pages over a corporate 
intranet. PWS also offers a platform on 
which to develop and test Web applica- 
tions. While much more modest than IIS 
in resource requirements, PWS provides 
all ISAPI extensions and filters and isinte- 
grated into the NT security model. 


Networking Enhancements 


NT Workstation now has an improved 
version of Client Services for NetWare 
that supports Net Ware Directory Service 
(NDS). This enables NT users to log in 
to Net Ware 4.x servers running NDS and 
access files and print resources. It’s inte- 
grated into NT and offers NDS authenti- 
cation, browsing and print capability, and 
full support for NetWare log-in scripts, 
property pages, and NDS passwords. 

. The Point-to-Point Tunneling Proto- 
col (PPTP) is an open standard that allows 
you to use the Internet, or other public 
carriers, to provide secure connectivity 
between remote clients and public net- 
works. It also provides the basis for Mi- 
crosoft’s Virtual Private Network (VPN) 
technology. 

Using PPTP, remote users can dial into 
a local Internet provider and tunnel into 
their corporate network, seeing the same 
security and features found on their pri- 
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NT 4.0 SYSmark/32 Performance (Workstation only) 
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NT 4.0 Bogs Down on Cyrix 6x86 


|" testing the final-release candidate of NT Workstation 4.0, BYTE discov- 
ered aperformance discrepancy when running the software on a Cyrix 6x86- 
based РС. While running the BAPCo SYSmark/32 suite of 32-bit Windows 
applications, we noticed a slowdown of 31 percent in the final version of NT 
4.0 that was released to manufacturing, compared to the previous release 
candidate. In both cases, BYTE tested NT on the same PC, which uses the 
Cyrix 6x86-P200+ running at 150 MHz (see the charts above). 

Intel-based PCs running the same NT beta software did not exhibit such a 
performance decrease from one NT beta to the next. Additionally, NT 4.0 run- 
ning on the same Pentium system ran the SYSmark/32 applications suite an 
average of 30 percent faster than NT 3.51, and 12 percent faster than Win- 
dows 95. Pentium Prosran NT 4.0 26 percent faster than NT 3.51, and 28 per- 
cent faster than Win 95. The Cyrix 6x86, on the other hand, ran NT 4.0 16 per- 
cent slower than NT 3.51, and 24 percent slower than Win 95. 

Microsoft added code to NT to change the way it runs on Cyrix-based PCs. 
Phil Holden, a product manager in Microsoft's Desktop & Business Systems 
Division, confirmed these changes were made to make NT more stable on the 
Cyrix platform. This may be the source of the application's performance slow- 


down. BYTE will have a full report next month. -Dave Andrews 
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vate network. From the user’s perspec- 
tive, the physical connection path is irrel- 
evant; the VPN tunnel encapsulates all 
data in IP packets. VPN supports all the 
major network protocols, including TCP/ 
IP, IPX/SPX, and NetBEUI. 

The updated version of Dial-Up Net- 
working now provides channel aggre- 
gation, the ability to combine the band- 
width of all available dial-up lines to 
achieve higher transfer speeds. For exam- 
ple, you can combine two PPP-compliant 
ISDN В channels or two standard modem 
lines to double the effective bandwidth. 
You can also mix ISDN lines with standard 
analog modem lines. 

Two NT server services, Windows In- 
ternet Name Service (WINS) and Domain 
Name System (DNS), have been com- 
bined to provide а form of dynamic DNS. 
Users can enter fully qualified DNS do- 
main names, making it easier to connect 
to system resources. 

NT now supports the Windows Mes- 
saging Client, a universal e-mail inbox 
that includes drivers for Internet and Mi- 
crosoft mail. Internet support includes 
the ability to exchange mail over any net- 
work with SMTP or Post Office Protocol 
3 (POP3) services. Messaging Client in- 
cludes full MAPI 1.0 support, allowing 
you to send, receive, organize, and store 
e-mail and file-system objects. 

Network OLE, which is now dubbed 
Distributed Component Object Model 
(DCOM), is a step closer to reality in this 
release. DCOM, asystem of software ob- 
jects designed to be reusable and replace- 
able, in theory allows you to distribute 
processes across multiple computers by 
providing the object-based communi- 
cations infrastructure. NT 4.0 supports 
DCOM by hiding the details of applica- 
tion pointers from both the application 
and the object. 


New APIs 


NT 4.0 now supports several new or up- 
dated APIs. For example, a set of encryp- 
tion APIs lets developers create applica- 
tions that work securely over nonsecure 
networks, such as the Internet. 

For instance, Telephony API (ТАРІ) pro- 
vides a platform for developing end-user 
computer telephony and communica- 
tions applications. TAPI abstracts a wide 
array of telephone hardware and services, 
providing a standard programming in- 
terface. TAPI hides the actual details of a 
phone connection from an application in 
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Runs on PowerPC-, Mips-, and 
DEC Alpha AXP-based RISC systems 


486 emulator for RISC machines 


Scalable: supports multiprocessor configurations 


Automatic upgrade path to NT 4.0 
Windows 95-style GUI 

Windows Explorer file browser 

Plug and Play dynamic configuration 


Dynamic PC Card support 
Power management 


System policies to provide centralized 
control over desktop configuration 


DCOM support 

NTFS support 

File compression 

Peer-to-peer networking 

Peer Web Services 

Windows Internet Name Service 
Client-side NDS support 

PPTP support 


Multilink PPP connections with channel aggregation 


Multimedia API support (DirectPlay, DirectDraw, 
DirectSound, Directlnput) 


OpenGL 3-0 graphics libraries 
Direct3D 

Telephony APIs 

Cryptography APIs 

 =yes; N/A=not applicable. 


the same way that a network relieves an 
application from knowing the physical 
location of a printer. 

NT 4.0 now supports the multimedia 
APIs introduced in Win 95. DirectDraw 
provides a device-independent way to 
access display-dependent features, such 
as memory, bit block transfer, and col- 
or decompression. It also enables digital 
video playback by taking advantage of the 
various types of hardware support avail- 


RATINGS 
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PERFORMANCE = % 


able on video adapters, such as video 
stretching. 

DirectInput offers joystick support and 
control. The DirectPlay API provides sim- 
plified access to communications proto- 
cols and on-line services for games. The 
DirectSound API provides direct control 
of audio hardware and is designed to en- 
able 3-D audio support in games. Under 
NT 4.0, however, DirectSound is emu- 
lated, “па calls get translated to existing 
Win32 API calls at run time. 

Support for these multimedia APIs will 


WIN 95 NT 4.0 NT 3.51 
8/16 16/32 12/16 
40 120 90 
386 486 386 
v v v 
N/A v 
v v 
N/A v 
v v 
v v 
v (Can use 
hardware profiles) 
v 
v 
v v 
v 
v v 
VFAT NTFS NTFS 
v v v 
v 
v 
v v 
v 
v 
v v 
v v v 
v 


и (version 1.4) % (version 2.0) 
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enable developers to create games and 
other applications for NT that were pre- 
viously limited to Win 95. In addition, the 
Compact Disk File System (CDFS) has 
been upgraded to support Auto-Run and 
CD-XA, the format for video CDs that 
contain MPEG movies. 


Shortcomings 


The Plug and Play (PnP) philosophy states 
that your computer, add-in hardware, 
and software should work together with- 
out user intervention to configure them- 
selves and resolve any conflicts. It's a no- 
ble goal, but it's one that NT doesn't yet 
reach in this release. 

Аз partial compensation, NT supports 
hardware profiles, allowing users to select 
fromalist of known configurations (e.g., 
docked and undocked configurations for 
a notebook computer). Profile variables 
might include videoresolution, network 
cards, and client services. 

Other aspects of PnP can cause prob- 
lems when yov're installing NT 4.0. Inter- 
rupt-request (IRQ) and I/O-address con- 
flicts between hardware components that 
Win 95 resolved, for instance, often 
stopped our NT installation in its tracks. 
Whether or not you're using PnP periph- 
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erals, make sure that you know the I/O- 
address and IRQ requirements for your 
hardware and have your jumper settings 
or configuration software and driver 
disks handy before you begin installation. 

Caching disk controllers can also be a 
problem under NT because a reboot or 
a power failure could occur before the 
cache is flushed. Support for caching is 
limited to the DPT or IBM SCSI adapters 
for which drivers exist. However, you can 
use other controllers in write-through 
mode or with caching disabled. 

It’s reasonable to expect that some old- 
er, obsolete hardware won’t be support- 
ed in anew OS release. However, NT 4.0 
lacks support for wave-table sound on 
current Sound Blaster PnP sound cards. 
Support for the ATAPI CD-ROM inter- 
faces on these cards is also nonexistent. 
Before you plunge into an upgrade, be 
sure to check out the latest hardware 
compatibility list at Microsoft’s Web site 
(http://www. microsoft.com/hwdey). 

In general, applications that attempt 
to access hardware directly won’t work. 
This includes software to control sound 
cards, video cards, scanners, and so on. 
In addition, NT doesn’t support virtual 
device drivers (VxDs), so a lot of multi- 
media applications, games, and mem- 
ory management utilities won’t work. 
Other applications may fail due to poor 
programming practices; for instance, 
they may refuse to install under NT instead 
of checking whether the required services 
are available. 

Users of Win 95 might be disappoint- 
ed that there is no automatic upgrade 
path to NT 4.0. Microsoft attributes this 
to differences in registry architectures 
between the two products and assigns 
partial blame to applications that store 
files in different places on the two sys- 
tems. Installing NT 4.0 on a Win 95 sys- 
tem requires that you install to a new 
directory and then reinstall all your appli- 
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Workstation: $319; upgrade, $149. 
Server: five-user license, $809; 10-user 
license, $1129; upgrade from 3.x , $409 
(for first 90 days). 
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fax: (206) 936-7329 
http://www.microsoft.com 
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Getting to the Kernel: Is NT Still Safe? 

To improve NT 4.0's performance, Microsoft moved some of the 0575 most critical pro- 
cesses closer to the unprotected code of the microprocessor. Now NT's Graphical Device 
Interface (GDI)—which handles all writing to the screen—is in the NT Executive; this gives 
it Ring 0 status and potential access to important system-data structures. Ring 0 is one of 
the Intel processors' four protection modes, in which OSes typically run trusted or perfor- 
mance-sensitive kernel-level processes, such as file management and keyboard input. 

This move raised concern that NT would be less stable and more likely to crash. We seri- 
ously considered trying to prove or disprove the point by trying to "break" NT 4.0 with old- 
er video cards and drivers. But we quickly realized that such tests would take a lot of work 
to prove what we already know from analysis: NT 4.0's stability will not be substantially 
affected by the Ring 0 change. 

The real issue is—and always has been—unruly or buggy device drivers. Essentially, they 
have always been part of the OS and have had low-level control of the CPU. Bad ones will 
crash NT 4.0, just as they've brought all its predecessors to their knees. Microsoft is trying 
to steer people away from risky behavior by telling them to use only hardware that's on a 
Microsoft-approved list. A product's placement on the list means that Microsoft has writ- 
ten and debugged its device driver. 

Admittedly, this smacks of a smug solution that serves to place the onus on users while 
requiring them, in some cases, to buy new hardware when they upgrade to NT 4.0. But 
again, the same was true with previous versions of NT. We think most corporate buyers of 
NT are not likely to stumble blindly into hardware conflicts, especially with their mission- 


critical servers. 


It's true that when NT's GDI wasn't in the kernel's memory space, a crash theoreti- 
cally was more likely to freeze only the screen, leaving background processes intact. We 
haven't heard of this ever happening, however. Besides, rebooting would be inevitable, 
since at some point the user would need access to screen output. 

Finally, some nervousness about the GD! move to the NT kernel derives from a mis- 
understanding about what Ring 0 status means. It does not mean that a process has carte 
blanche to write anywhere in memory that it pleases. Rules exist, but poorly written or ma- 


licious drivers have always been able to ignore them. 


cations. For advice on the issues and pro- 
cedures involved, check Microsoft's up- 
grade paper at http://www.microsoft 
.com/ntworkstation/95tontw.htm. For 
ап overview of the upgrade process, along 
with the possible paths and pitfalls, see 
the figure “Upgrade: The Roads to NT 
4.0” on page 127. 

Windows’ perennial lack of driver sup- 
port continues to plague this release of 
NT (by comparison, Win 95 supports ap- 
proximately 1000 more drivers than NT 
does). Categories in which NT falls short 
include video, audio, and PC Card subsys- 
tems. The Win32 Driver Model (WDM) 
is being advanced to address this prob- 
lem by providing acommonset of I/O ser- 
vices and binary-compatible device driv- 
ers for future versions of NT and 95. 

Finally, if you have been running NT 
on a 386-based system, Microsoft has a 
message for you: It’s time for you tostop. 
Performance considerations aside, NT 4.0 
is now coded to require a 486 or higher 


-Eds. 


processor to run on x86-based systems. 

Within the limits of the NT architec- 
ture, Microsoft has done a good job of 
supporting hardware peripherals, NT 4.0 
recognizes and configures itself auto- 
matically for a greater variety of hard- 
ware during installation than version 3.51 
does. And Microsoft has provided new 
NT 4.0—style drivers for a wide range of 
printers and video systems. 

There'sno doubt that NT 4.0 has a slick 
interface, powerful features, and raw per- 
formance. The more important question 
is whether it will work with your hard- 
ware and software. You'll have to answer 
those questions yourself, mainly through 
trial and error. But all in all, NT 4.0’s bet- 
ter performance and greater feature set 
are adequate compensation for any up- 
grade troubles. E 


Robert L. Hummel is a computer programmer, 
consultant, and author. You can reach bim at 
rhummel@monad.net or at editors@bix.com. 
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Web Server or Personal Supercomputer using 


Tne fastest motherboard | 


on the planet... 
500 MHz, 1 Gigaflop | 


It's a Screamer "| 


The Microway family of "Screamer" motherboards utilizes the fastest | 


processor to hit the workstation market in the last ten years! The DEC | 
| 


Alpha 21164 not only blows away all other CPUs, but has the VLSI sup- 
port needed to build memory systems that take full advantage of its 
numeric speed. Microway Alpha based products set a new standard in 
price/performance for workstations. The 433/500 MHz Alpha isa clear | 
winner in both the numerics and integer processing arenas. With its | 
ability to issue four pipelined instructions per cycle, the 21164 hits | 
peak speeds of 2000 MOPS. Common numeric operations, such as dot | 
products, peak at a mind-boggling, on-chip throughput of 1 gigaflop! | iN pi 

This results in Linpack ratings that go from 150 to 600+ mflops (as | А, Ж Dy, 
vector lengths increase) and scalar rates of 160 to 300 mflops. TES | | ат” 

priced from $5995 for 300 MHz. " 


Memory, Cache, PCI... 

The biggest challenge to running numeric intensive code on 
CPUs clocked over 200 MHz is building a cache/memory 
subsystem capable of keeping up with the CPU's numeric 
units. The 21164's Harvard architecture starts with two 
32 deep 64-bit register files, followed by two 8K pri- 
mary caches and and internal 96K cache. The 
21164's external 128-bit data bus gets fed by 2 
to 8 MB of Bcache built with 9ns SRAMS. 
The 256-bit wide interleaved memory sub- 
system that backs up the Bcache can 
hold up to 512 MB of DRAM. The |. 
coupe de grace is (ће Screamer’s PCI АА m m т 
bus interface, which can accommo- | | 
date both 32- and 64-bit PCI add-in cards. The 
Screamer is the biggest numeric winner Microway has intro- 
duced since we made it possible to run an 8087 in the IBM-PC in 1982! 


A motherboard by itself does not a system make. 
Microway adds the operating systems and compilers you need 

to put the 21164 to work. These include NT, Linux, DEC UNIX 

and OpenVMS, which now run thousands в“ : 
of applications including AutoCad, Excel | | 
and Word. The Screamer апа Microway’s 
NDP Fortran, C | C++ and Pascal compilers | 
are available to both OEMs and end users. 


And more... 
һ Microway also designs DSP 
cards based on the i860, personal 
SuperComputers that run up to 24 18605, Al- 
pha add-in cards and 32-bit globally optimized, 
RISC-scheduled compilers for the Alpha, 
| Pentium and i860; running on DOS, 05/2, 
| UNIX, Linux, NT, DEC UNIX and 
OpenVMS. Whether you are an end user or an OEM, our 
| technical staff will gladly configure the correct solution. Since 

1982, Microway has earned a solid reputation for designing 
state-of-the-art products and following up with excellent tech- 
nical support. 
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Helpful techniques 
for Web-based data 
collection and analysis. 


he BYTE Site is, among other 
things, a giant survey appli- One Form Many Uses 
cation. Each of its 6000+ р: М 

archive pages presents a link pm — Б) е Window Hep — (v 
to a feedback form. Or rather, as I ex- © The survey form is | ТЕ ui 
plained last October (http://www.byte | тая руға Капчы «i M survey form = 
.com/art/95 10/sec9/art1.htm), to a script ©... that produces \ 4 Underlying HTML 
that generates a form that's customized two script outputs. · 
for each article. Recently, I began har- | 


P <form action="os.pl”> 
<input typeatext 


vesting this data to answer questions like Ө 0s.pl is a Perl scripty | mw E name-"email" 
“How highly do site visitors rate State of ШЕ НЕР БИГҮӨЙ ШЕН ~. “> уре“ char(60^ 
— | responses. — 
the Artarticles?” and *How oftendosite | | 
visitors say they read BYTE magazine?” | Ө 0s.sql is а SQL script | 
We've also run Web surveys to ask visi- that creates a database. \ Underlying PERL 
tors about their experiences with ISDN, \ | redutre "ТОТ", 
assessment of uninterruptible power sup- | E У foreach $key (keys $i nput) 
plies (UPSes), and OS preferences. М A (print SVY "'$кеу', 


Along the way, I’ve refined the tech- — —— — "Sinput{$key}',} 
niques and tools I use to capture, store, СЕ Е: М 
and analyze survey data. [hope you'll find 
them useful for surveys and other kinds Underlying SQL 


of Web-based data collection and analysis. | 5 | 002.svy 7% 

create table os = о 003. зу 

(id integer, | i DO боз. 
The Form email char(60)) Ж: | &record-( y. 
I tend to bail out when confronted by a пате', ‘John Smith’, 


А в ' 11' А ' с - 
sprawling multipart Web form, and I HA jsmith@smith, сот’) 


assume you do, too. So I try to make my 
own forms as concise as possible—ide- 
ally, just a single screen. The most effec- Luke a and 
tive space-saving device isthe Hypertext E b populates rte бана | 
Markup Language (HTML) <select> P di у E | | 
tag. The drop-down lists that it creates А] | ея i 
ask multiple-choice questions far more 
compactly than arrays of radio buttons 
or checkboxes can. Forms built with 
drop-down lists render more quickly. 
Browsers tend to struggle when given too BENEFITS 
many discrete form elements. E | Т. 
While I prefer the drop-down list, two ; Record field names in one place: the HTML form. 
circumstances militate against its use: * Automatically generate the Perl CGI script that processes the form. 
multiple selection and no sensible default. • Automatically generate the SQL script that creates the database. 
һїїр:// www. byte.com/ - Reuse the script that loads the database. 
Web Project Conference | 


== ©) This Perl script reads 
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Web Surveys 


The <select> tag does, of course, sup- 
port multiple selection. You simply add the 
attribute multiple=“yes.” However, a 
multiselect drop-down list looks the same 
as a single-select one. No visual cues tell 
you that multiple selection is available or 
that Ctrl-click is the way to operate it. 
Explaining these things chews up screen 
space. If the number of choices is not too 
large, you may be better off with a self- 
explanatory set of checkboxes. 

Without a sensible default choice, 
there’s a similar trade-off between a drop- 
down list and checkboxes. A drop-down 
list always returns a value; a checkbox set 
may not. To differentiate a passive “no 
reply” choice from a drop-down list’s 
active choices, you have to encode it 
explicitly as the default choice. You can use 
that item to document the drop-down 
list (e.g., ^multiselect from below”). Still, 
I’m never quite comfortable with the 
semantic inconsistency of this approach. 
Again, you need to weigh the compactness 
ofthe drop-down list against the elegance 
of a checkbox set. 

To lay out your forms, you can use an 
HTML editor, or you can just clone an 
existing form and tweak it with a text 
editor. I do the latter; HTML widgets are 
really quite simple. To simplify layout, I 
enclose elements between a <pre>... 
</pre> tag pair that specifies monospac- 
ing and hard newlines. Within this pre- 
formatted region, you can still use 
«strong? (bold), «em» (italic), or even 
Netscape <font size» tags to clarify the 
organization of the form. 


The Database 


For surveys and other data-collection 
applications, there'sno reasonto wire the 
form directly to a database unless you need 
the information available in real time. 
Dumping records into structured text files 
is a simple, low-overhead, and highly 
effective solution. For example, the BYTE 
on-line archive logs feedback as a set of 
files, each containinga single ASCII-delim- 
ited record. The concatenation of this set 
of files forms a database import file. 
When I began harvesting this data, 
though, I ran into a few limitations. The 
importrecords weren't self-descriptive— 
that is, they didn’t carry field names along 
with values. Lacking names, an import 
tool must rely on an ordering of fields 
defined elsewhere. Many import tools 
allow a special first row of field names. But 
including such a row in each record 
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A qreat Perl-oriented tutorial for NT- 


based Web developers. 


wouldn't solve another problem—poor 
handling of multiline text data. 

The surveys I run usually ask both quan- 
titative questions (“How much did your 
ISDN installation cost?") and qualitative 
ones (“What was your ISDN experience 
like?”). No one tool is best suited to analy- 
sis of these two very different types of data. 
You wanta relational database or statistics 
package for the quantitative data and a text 
database (possibly a searchable HTML 
archive) for the qualitative data. How can 
you store information destined for either 
or both of these repositories? I've settled 
on a text representation of a Perl associa- 
tive array: 


фгесогд = 
(‘namel’,”vall”, ’name2’,”val2”); 


If you process the form data with a Perl 
Common Gateway Interface (CGI) script 
that uses cgi-lib (http://www.bio.cam 
.ac.uk/cgi-lib/) or an equivalent library, 
you're given an in-memory structure of 
this type. Unfortunately, Perl lacks a prim- 
itive function to ASCII-ize such structures, 
but it's not difficult: 


foreach $f (keys Zrecord) 1 
"iw ка 

print RECORD 

sew РЫ Sa de 9 2T. 


As long as you take care to convert dou- 
ble-quote to backslash-double-quote, as 
shown here, this technique handles mul- 
tiline text fields nicely. 

Ifthe file handle RECORD maps to the file 
0001. КЕС, a subsequent Perl script can 
parse and reconstitute the record array 
with the single statement 


do '0001.REC'; 


What’s the point of all this? It’s now triv- 
ial to write Perl scripts that transform col- 
lections of such files into a variety of 


database import formats or directly to an 
HTML textbase. For relational analysis, 
sglload.pl (http://www.byte.com/art 
/download/sqlload.pl) produces a SQL 
load file containing a bunch of INSERT 
INTO statements. For textual analysis, I use 
variants of another script that builds a sim- 
ple, navigable Web archive. 


The Tool 


Tools that marry Web forms to databases 
tend to assume, reasonably enough, that 
you're acquiring data directly into a data- 
base. They typically use templatized 
HTML forms containing triggers that read 
or write database fields. For a survey, how- 
ever, it's convenient to separate data col- 
lection from database import—particu- 
larly when you’re building both relational 
and textual databases from acommon data 
set. Thus, there’s no reason to use a tem- 
plate-oriented tool such as Cold Fusion or 
the Microsoft Internet Information Server 
(IIS) Internet Database Connector (IDC). 
What’s more, I’ve found that these 
products don’t simplify database book- 
keeping to the degree I'd like. They assume 
that you’ll build both an HTML template 
and a corresponding database schema. You 
end up with two sets of field names that 
you have to maintain in sync. It’s nota 
big deal, but life’s short and I’m lazy, so I 
wrote form2db.pl (http://www.byte.com 
/art/download/form2db.pl) to generate 
a database schema automatically from an 
HTML form. This Perl script relies on the 
fact that browsers will quite happily ignore 
user-defined HTML attributes. For exam- 
ple, browsers render the input text box 
described by the following code: 


<input type=“text” name-"email" 
dbtype=“char (50)"> 


which is the same as 


<input type-"text" name=“email”> 


The dbtype attribute, which I simply 
TOOLWATCH 
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Working Together: 
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As the Internet expands and creates new business 
opportunities, Lotus technologies provide the platform 
for the integration of the Internet and Intranet into 
your daily business. 


Notes and the Net 


We've brought the power of Lotus Notes? to the 
Internet/Intranet. Only Notes" Release 4 offers 
replication, authentication, directory, messaging and 
security services in a single package - a full set of 
proven facilities for developing functionally rich busi- 
ness applications, operating across platforms. And 
now, Notes is the software solution for developing 
interactive and secure Internet business applications. 


Introducing Domino 


Domino is code name for the new server technology 
which transforms Lotus Notes into an interactive Web 
applications server, allowing any web client to partici- 
pate in Notes applications securely. Domino bridges 
the open networking environment of Internet 
standards and protocols with the powerful application 
development facilities of Notes. The new Notes server 


provides businesses and organizations with the ability 
to rapidly develop a broad range of business applica- 
tions for the Internet and Intranet. 


„апа More 


Lotus' InterNotes" Web Navigator delivers 'Team 
Surfing. Much more than just a browsing tool, it's 
Internet access integrated into the core Notes 
environment. Features like Web Tours and 
Recommended Pages allow users to share Internet 
experiences and resources, thus sharing valuable 
knowledge and adding to team collaboration. 


Other Notes Internet products and services include 
InterNotes News for managing USENET access, Notes 
Network Information Center for direct Notes-to-Notes 
communication, Lotus Notes:Newsstand™ for subscrip- 
tion-based publications over the Internet, and more. 


www.lotus.com 


For more information on how you can embrace the 
Internet with Lotus Notes, and to get your copy of 
Domino, explore Lotus on the Word Wide Web at 
www.lotus.com or call 1-800-828-7086, ext. C177*. 


* [n Canada, call 1-800-GO-LOTUS. 91996 Lotus Development Corporation, 55 Cambridge Parkway, Cambridge, MA 02142. 
Lotus Notes is a registered trademark and Notes, Lotus Notes:Newsstond and InterNotes are trademorks of Lotus Development Corporation. 
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Using the Perl 5 орвс C Module 


use NT: :00ВС; $0 = = new мт: : ODBC( "DSN-os"); 


Quse. 195 -4 "se: cli mac’ 
*usg.cli.nt', 


| "use- elis Nes ral _м95’ 
ise_cli_unix’ -и5е С11, _W3x" ШЕРІ ү 
foreach. 55 (Quse. cli Quse srv) | — | 


sf idis C'select $s, count(*) from Deco M Бу 55") != 
0) 


un ^ die; t ү 

print АП аріп, |) 
ira sub printData £ ) -Te 

local ($data); 

while ($0- Estero {foreach $f (%о- »field names) ( 


c ТЫ = тата ЗҮ); "AM $data 


invented, means nothing to browsers. 
However, when I write forms using this 
attribute, they can double as database 
schemata. Form2db.pl parses these en- 
hance forms and emits a SQL CREATE 
statement. Do you have to abandon your 
HTML editor if you go this route? Not if 
it’s a smart one that knows how to preserve 
user-defined HTML. Adobe, for exam- 
ple, says PageMill 2.0 will do this. 

There’s still more mileage to be gotten 
out of form2db.pl. I’ve said that I store 
each record initially as an ASCII-ized Perl 
associative array. That implies a CGI script, 
wired to the form, that writes the ASCII 
file. It’s a simple CGI script—so simple, 
in fact, that form2db.pl can create it 
automatically. When I wrote the form for 
our OS survey, for example, I pretended 
that the script os.pl already existed: 


<form actionez"os.pl"» 


When form2db.pl reads this form, it 
makes the imaginary script real. The sin- 
gle occurrence of the name os in the form 
tag drives several related processes. It 
becomes the name of the table created by 
form2db.pl's SQL CREATE output, the 
name of the file containing that output, 
and the name of the subdirectory in which 
os.pl deposits records. The figure “Опе 
Form, Many Uses" on page 133 summa- 
rizes these interactions. 


The Analysis 


In July’s Tool Watch, I mentioned iodbc 
(ftp://ftp.digex.net/pub/access/psii/iodbc 
.zip), a command-line interface to the 
Open Database Connectivity (ODBC) sub- 
system on Windows 95 and NT. It's the 
thinnest-imaginable ODBC wrapper, and 
therein lies its strength. To load the OS sur- 
vey data into a database, I used ODBC 
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Metus. } print әтер 


Administrator to create a new data source 
called OS. (The driver was MS Jet 3.0 and 
the format was .mdb, butI could have used 
any database supported by ODBC.) I then 
issued one command to execute the SQL 
CREATE code written by form2db.pl: 


iodbc -S 05 < os.sql 


and another to execute the SQL INSERT 
INTO code written by sqlload.pl: 


iodbc -S 05 < os. lod 


ThenIlaunched iodbc in interactive mode 
to begin exploring the data set: 


jodbc -S os 
1> select count(*) from os 


This approach makes me a knuckle- 
scraping Neanderthal or an avant-garde 
minimalist, depending on your perspec- 
tive. I see it the latter way, because I find 
that operating a full-blown wizard- 
equipped GUI database can take more time 
and effort than justtyping the small bits of 
SQL you need. What's more, as you write 
those SQL statements, you discover pat- 
terns—that is, opportunities to parame- 
terize and automate SQL queries. 

Perl coupled with iodbc is one way to 
exploit those opportunities, but it's awk- 
ward. Perl has to write SQL statements to 
a file, invoke iodbc on that file, and then 
parse iodbc's output. À better solution is 
odbc.pm, a Perl 5 module that makes 
ODBC SqlExecute and SqlFetch calls 
directly available to Perl programs. This 
has two major advantages: The SQL code 
doesn’t have to take a trip through the 
file system, and its output comes back 
neatly chunked by row and column. 

These two methods are complementary. 
I use iodbc when first exploring a data set 
and odbc.pm to codify the repeatable pat- 


terns that emerge from that exploration. 
Today, all this happens on my NT systems 
only because, while ODBC itself is avail- 
able for Unix, iodbc and odbc.pm are not 
yet available. But the Perl scripts I’m dis- 
tributing with this article will work fine on 
Unix, as will the generic SQL code they 
produce. If you're in need ofa lightweight 
Unix SQL engine to use in conjunction 
with these, try msq! (http://www. bunyip 
.com/). 


The Methodology 


What did our OS survey reveal? Nothing 
of value, I'm afraid. I got so absorbed in 
the mechanics of Web-based data collec- 
tion and analysis that I ignored the most 
fundamental survey precept. BYTE senior 
editor Tom R. Halfhill puts it succinctly: 
“You can’t let the studied population select 
itself.” Team OS/2, an international band 
of OS/2 enthusiasts, drove that point home 
with a vengeance. 

Two days into the survey, analysis 
showed that usage of the Mac OS, OS/2, 
Unix, and various Windows flavors—on 
desktops and servers—was comparable to 
what many other sources have reported. 
A few days later, Team OS/2 struck, and 
OS/2’s numbers soared. An Alta Vista 
search of the Usenet uncovered one cause 
of the surge—a posting to comp.os.os2 
advocacy, which contained the uniform 
resource locator (URL) of the survey page. 

We reported the results in last month's 
Bits section on page 32. However, please 
don't quote the three pie charts, which 
show OS/2's dominance, without also 
quoting the portion of text showing that 
an OS survey response was 12 times more 
likely to come from the Internet domains 
ibm.com and ibm.net than was a typical 
BYTE Site visit. 

We'll continue to run surveys on The 
BYTE Site. The anecdotal information 
we've gathered, for example from the 
ISDN survey, seems valuable as an indica- 
tor of trends and opinions. Quantitative 
data may have some limited value as well, 
on subjects charged with less religious fer- 
vor. However, we won't put much stock 
in the numbers until we can invite true ran- 
dom samples of participants, probably 
from a (yet-to-be-developed) site-regis- 
tration database. For that valuable lesson 
learned, we have Team OS/2tothank. ІН 


Jon Udell is BYTE's executive editor for new 
media. You can contact him at jon_u@dev5 
.byte.com. 
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simplified: tricycle assembly, VCR programming, maybe even your 


UNIX network. 


Not that you’d want to manage it with one button. But with 
Reflection X from WRQ, it’s almost that easy. Reflection provides a 
powerful X11R6 PC X server and complete PC-to-UNIX 
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CDs for the 


Gigabyte Era 


Next-generation optical disks, due this year, offer capacities 
that are 25 times higher than a CD-ROM 's. 


By Тот К. Нар 


VD is Goliath. Variously defined as digital versatile 
disc, digital videodisc, or simply a generic trade name, 
DVD is the next-generation optical disk standard that 
Ш will bring gigabytes to your desktop. DVDs are the 
same physical size as today’s CDs, but in terms of storage capac- 
ity, they’re giants: 4.7 to 17 GB per disc, depending on the for- 
mat. These sizes are up to 25 times the maximum capacity of con- 
ventional CDs, whose 682-MB 
size seemed unimaginably vast 
only a few years ago. 

Like the biblical Goliath, 
however, DVD has some vul- 
nerabilities. Last summer, 
unresolved differences over 
standards and copyright-pro- 
tection issues were delaying 
its launch. It was supposed to 
make а big splash this fall, but 
don’t expect to see significant 
numbers of drives or discs 
until next year. That means 
DVD will compete with the 
new CD Erasable (CD-E) for- 
mat, which will also debut in 
1997, Many users will prefer 
arewritable CD drivetoa 
read-only DVD drive. DVD- 
RAM is still a few years away. 

Still, the insatiable demand 
of computer users for giga- 
byte-size storage media will 
eventually win out. The long- 
term success of DVD-ROM, 
DVD Recordable (DVD-R), 
and DVD-RAM seems virtual- 
ly guaranteed. 


Never Enough Я 


The extra space won’t go to waste. Multimedia software eats 
megabytes for breakfast, and growing numbers of companies 
are distributing documents, databases, and software on CD- 
ROMs. A higher-density disc will let them consolidate multi- 
volume sets of CD-ROMs on a single DVD-ROM. Moreover, DVD 
is fast: The first DVD-ROM drives (which should sell for about 
$500-$600) will be roughly equivalent to a 9x CD-ROM drive, 
and DVD’s greater capacity reduces the need to swap discs. 


For example, the popular PhoneDisc PowerFinder USA from 
Digital Directory Assistance requires six CD-ROMs to store 112 
million phone listings. Even with aCD-ROM changer, disc-swap- 
ping is slow. In June, the company demonstrated its new DVD 
version. The entire 3.7-GB database, with the same number of 
listings, fits on a single DVD-ROM, with room to spare. 

Entertainment software will get a boost, too. Multimedia 
developers are running out 
of space on CD-ROMs for 
their increasingly realistic 
graphics, video clips, and 
stereo soundtracks. Games 
such as Sierra’s Phantasma- 
goria—which fills seven 
CD-ROMs—could easily fit 
on one DVD-ROM. 

DVD isn’t just for com- 
puters. Hollywood movie 
studios want to replace VHS 
videocassettes with DVD 
video in the rental and retail 
markets. The discs are much 
cheaper to manufacture 
than VHS tapes (about 80 
cents compared to $2.20), 
occupy less shelf space, 
never need rewinding, de- 
liver higher-quality video, 
and can accommodate mul- 
tiple-language soundtracks 
and subtitles. 

The music industry is 
also expressing some inter- 
est in the evolving DVD stan- 
dard. More data means 
higher sampling rates and 
longer playing times, so 
DVDs could surpass the fi- 
delity and convenience of regular CDs. 

To ensure the success of this new medium, the computer 
and entertainment industries are hammering out a worldwide 
standard. DVDs won’t work with existing equipment, of course, 
but new DVD-ROM drives will read several variations of the DVD 
format. Optionally, the DVD drives will be designed to also sup- 
port some future formats that are still evolving, such as write- 
once DVD-R and rewritable DVD-RAM. continued 
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CD-ROM vs. DVD-ROM 


© Conventional CD-ROM Capacity: 682 MB 
— Magnified view showing pits in 


i —- polycarbonate substrate. 


Label 

Protective layer 
Reflective layer 
Polycarbonate substrate 
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Laser focuses on polycarbonate pits 
in front of reflective layer. 


Ө DVD-ROM Single-sided, single-layer Capacity: 4.7 GB 


with la Temm Lo =" polycarbonate substrate. 


пенй lier - 
Polycarbonate substrate 7 


~ Magnified view showing pits in 


Laser focuses on polycarbonate pits 
in то of reflective layer. 


© DVD-ROM Single-sided, dual-layer Capacity: 8.5 GB 


Dummy substrate 
with label Wee 


reflective layer merle 
Polycarbonate layer 

Semireflective layer 
Polycarbonate substrate 


— Magnified view showing pits in 
polycarbonate substrates. 


TTET. 
1.2 mm 


Laser focuses on polycarbonate pits 
in one layer at a time. 


© DVD-ROM Double-sided, single-layer Capacity: 9.4 GB 


_ Magnified view showing pits in 
Polycarbonate substrate, side E grec cami substrates. 
Reflective layer, side2—__ - "Ыым 
Reflective layer, side 1 


Polycarbonate substrate, side 1' 


Laser focuses on pits in front of 
reflective layer; you must flip the 
disc to read side 2. 


© DVD-ROM Double-sided, dual-layer Capacity: 17 GB 


Polycarbonate substrate, side 2 


Semireflective layer side 2 
Polycarbonate layer, side 2 
Fully reflective layer, сот MN | 
Fully reflective layer, side 1 
Polycarbonate layer, side 1 
Semireflective layer, side 1 


Polycarbonate substrate, side 1' 
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Magnified view showing 

J көкегетіі pits in front of 

// mirari and semireflective 
- => surfaces on both sides. 


Laser focuses on pits in one layer 
on one side at a time; you must 
flip the disc to read side 2. 


Even though the DVD standard does 
not mandate backward compatibility, it's 
highly likely that DVD-ROM drives will 
read existing CD-ROM and CD Record- 
able (CD-R) discs. Likewise, the DVD 
videoandaudio playerssold to consumers 
will almost certainly play audio CDs and 
maybe other CD-based formats, such as 
CD Interactive (CD-I) and CD Video. 
There's even talk about a hybrid disc 
that stores data at CD and DVD densities 
in separate layers on a single platter. 

Despite its storage capacity and the 
array of format choices, DVD faces some 
serious challenges in the consumer mar- 
ket. For DVD video to catch on, the stu- 
dios must release enough movies in this 
format to make the players a worthwhile 
purchase. Also, it may possibly be sev- 
eral years before recordable DVD video 
decks appear. They will need real-time 
MPEG-2 compression to fit 2 hours of 
video on a disc, and implementing real- 
time MPEG-2 currently costs tens of thou- 
sands of dollars. 

Even if you care about DVD only to 
store corporate data or distribute sales 
presentations, what happens in the con- 
sumer market is quite important. DVD- 
ROM prices will remain high if there is no 
consumer market to drive down the man- 
ufacturing costs. 


The Many Sides of DVD 


The most amazing (and confusing) thing 
about DVD is its plethora of physical for- 
mats. There are more than a dozen pos- 
sible variations, though only a few will 
likely be popular (see the table “DVD 
Physical Formats" on page 142). Fortu- 
nately, most DVD drives will automatically 
recognize all formats, so DVDs should be 
as easy to use as CDs. 

The multitude of formats is a radical 
departure from the CD standard. CDs 
always store data at the same density on a 
single-sided disc. The capacity varies only 
by how closely the outward-bound spi- 
ral data track approaches the disc's outer 
rim. Most CD-ROMs settle for a conserv- 
ative 553 MB. Some discs stretch it to 682 
MB by living close to the edge. It's risky 
because the outer region of a discis more 
susceptible to defects, and some drives 
have trouble reading the longer track. 

DVD achieves its greater capacity in 
four ways. The first two methods take 
advantage of improved manufacturing 
techniques and shorter-wavelength lasers. 
CDs and DVDs store data in the form of 
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microscopic pits that represent binary 
ones and zeros. On a CD, the minimum 
length of a pit is 0.834 micron; ona DVD, 
it’s reduced to 0.4 micron. This lets the 
disc-mastering machinery squeeze the pits 
more closely together. 

In addition, the data track that spirals 
outward from the center of the disc is 
spaced only 0.74 micron apart ona DVD; 
the track pitch ona CD is 1.6 microns. To 
read these smaller pits and tighter tracks, 
DVD drives use a red laser at a wavelength 
of 635 to 650 nanometers; CD-ROM drives 
use an infrared laser at 780 nanometers. 
The red-laser diodes in DVD drives are 
identical to those in bar code readers 
(see the table “Comparing CD-ROM and 
DVD-ROM” on page 144). 

Reducing both the pit size and the 
track pitch increases the disc’s capacity 
about sevenfold: 4.7 GB for DVD com- 
pared to 682 MB for CD. Mindful of the 
unquenchable demand for mass storage, 
however, DVD designers (Philips, Sony, 
Toshiba, and Matsushita deserve most of 
the credit) adopted two additional strate- 
gies: dual layers and double sides. Each 
enhancement is optional. 

Dual layering is the most impressive 
technology. All CDs and DVDs havea layer 
of reflective material (which is usually alu- 
minum) immediately behind the pitted 
polycarbonate substrate. The reflective 
layer bounces the laser back to the pho- 
todetector. Dual-layer DVDs have a semi- 
reflective layer on top of the fully reflec- 
tive layer, and the lasersin DVD drivescan 
read each layer separately. 

This technique almost, but not quite, 
doubles the capacity ofa disc. The lower 
reflectivity of the second data layer lim- 
its itto about 3.8 GB, compared to 4.7 GB 
in the fully reflective layer. That's why 
duallayering yields 8.5 GB per side instead 
of 9.4 GB. 

Ifthat's notenough for you, DVDs can 
also store data on both sides. Double- 
sided discs have two polycarbonate sub- 
strates bonded back-to-back, and each 
substrate may contain one or two layers 
of data. It's even possible to bond a sin- 
gle-layer substrate with a dual-layer sub- 
strate. Therefore, the total capacity of a 
double-sided DVD-ROM can range from 
9.4 to 17 GB. 

Double-sided DVDs have some draw- 
backs, however. Ordinary disc labels are 
opaque to lasers, so double-sided discs 
require a special holographic label that's 
difficult to see in dim light. Also, double- 
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DVD Physical Formats 


DVD format 


DVD-ROM: one side, one layer 
DVD-ROM: one side, two layers 
DVD-ROM: two sides, one layer 


DVD-ROM: two sides, two layers 
DVD-R: one side, one layer 
DVD-R: two sides, one layer 
DVD-RAM; one side, one layer 
DVD-RAM: two sides, one layer 


Capacity (120-mm disc) 


4.7 GB 
8.5 GB 
9.4 GB 
17GB 
3.9 GB* 
78 ОВ" 
2.6 ОВ" 
5.2 ОВ" 


Capacity (80-mm disc) 


1.4GB 
2.6 GB 
2.9GB 
5.3 GB 
1.2 GB* 
2.4 GB* 
0.7 GB* 
1.5 СВ“ 


*ВУТЕ estimate; industry standards are not yet finalized. 


sided DVDs are more vulnerable to sur- 
face damage, because both sides contain 
data and the substrates are thinner. 


Wait, There’s More 


The options for single- or double-sided 
discs and single- or dual-layer sides raise 
the possibility of at least five physical 
formats—but DVD doesn’t stop there. 
Another variation is DVD-R, expected to 
debut late next year. This is a write-once 
format similar to CD-R that replaces the 
read-only polycarbonate data layer with 
an organic dye. DVD-R drives can record 
data by burning spots in the dye. How- 
ever, due to the limitations of this mate- 
rial, single-layer DVD-R discs will have 
somewhat less capacity than single-layer 
DVD-ROMs (about 4 GB compared to 4.7 
GB). Also, this material is not as suitable 
for making dual-layer discs. 

DVD-RAM, expected to debut in 1998, 
encodes the data on a rewritable phase- 
change material. It will have even less 
capacity than DVD-R, probably topping 
out at 2.6 GB per side. According to Arjen 
Bouwman, DVD marketing director at 
Philips, DVD-RAM shows more promise 
for dual layering than DVD-R, but the first 
DVD-RAMs will almost certainly be sin- 
gle-layered. 

The DVD standard also provides for 
discs that are 80 mm in diameter instead 
of 120 mm. Although they have about 70 
percent less capacity, the smaller discs may 
find a home in mobile devices. Like their 
120-mm cousins, they can be single- or 
dual-layered, single- or double-sided, and 
recordable or rewritable. 

Just to keep things interesting, the 
industry is also talking about DVD drives 
that could read discs at a constant angu- 
lar velocity (CAV) as well asa constant lin- 
ear velocity (CLV). Currently, the CD and 


DVD standards use CLV to maintain а соп- 
stant bit rate; rpm gradually increase as 
the drive reads the inner (shorter) tracks. 

In a CAV drive, however, rpm would 
remain constant, no matter which part of 
the disc the laser is reading. Throughput 
would decrease when reading sequential 
data from the inner tracks, but the trade- 
off would be faster access times, because 
the drive wouldn’t have to speed up or 
slow down when it’s switching tracks. 
CAV drives would be better for applica- 
tions that rely on random access, such as 
databases. 

Yet another possible format is the 
hybrid CD/DVD. This disc would overlay 
a semireflective DVD layer on top of the 
fully reflective CD layer. The shallower 
DVD layer (0.6 mm) would be effectively 
transparent to existing CD-ROM drives 
and CD audio players, whose infrared 
lasers would focus on the deeper-layered 
CD data (1.2 mm). Thus, a hybrid disc 
could work on both types of drives. 

Hybrid drives that read both CD and 
DVD discs are another possibility, though 
they’re not required by the DVD standard. 
To avoid the cost of two laser diodes (red 
and infrared), Mitsubishi has designed a 
mechanism that swings two different 
lenses into the path of the laser beam, 
changing its wavelength from 635 to 780 
nanometers. Another clever solution, 
devised by Matsushita, beams the laser 
through an aspheric molded-glass lens 
that has a special holographic pattern on 
its surface. The holographic pattern mod- 
ifies the laser’s wavelength for either CD 
or DVD by diffracting the beam. 

At this writing, it was too early for us 
to test DVD-ROM drives and discs for mul- 
tiformat compatibility. This will obviously 
be an important consideration when 
choosing a DVD-ROM drive. continued 
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Pair Bonding 

Why are there so many DVD formats? 
Blame the industry’s long-running battle 
over DVD. Two alliances tried to unilat- 
erally establish the new standard. One 
group, led by Sony and Philips, favored a 
single-sided/dual-layer disc. The other 
group, led by Toshiba and Time Warner, 
favored a double-sided disc. To avoid a 
format war reminiscent of the Beta-ver- 
sus-VHS debacle of the 1980s, the com- 
puter industry worked with Hollywood 
to reach a compromise. As a result, the 
DVD standard inevitably bears some 
marks of a technology that was designed 
by committee. 

For example, if you closely examine a 
single-sided DVD, you'll notice it has 
two polycarbonate substrates bonded 
back-to-back, just like a double-sided 
DVD. The only difference is that one 
substrate is a blank dummy. 

This happened because the Toshiba/ 
Time Warner alliance insisted on a dou- 
ble-sided option, which requires back-to- 
back bonding. Each substrate is 0.6 mm 
thick; after bonding, the total thickness is 
1.2 mm. To be compatible, a single-sided 
DVD mustalso be 1.2 mm thick. However, 
it can't use a 1.2-mm substrate, because 
the laser expects to find the data ata depth 
of 0.6 mm. Thus, a single-sided disc must 
have two 0.6-mm substrates, even though 
only one substrate stores data. 

Sony and Philips argued that bonded 
discs are more expensive to manufacture, 
and users have to manually flip over a 
double-sided disc to read the other side. 
(Conceivably, a DVD drive could have a 
separate laser for each side, butthis would 
nearly double the cost and complexity of 
the drive. Moreover, it would make ittoo 
bulky to fit in a standard drive bay.) To- 
shiba and Time Warner argued that disc 
bonding is a mature technology (it's 
been done for years with 12-inch video 
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Comparing CD-ROM and DVD-ROM 


CD-ROM 


Disc diameter 
Disc thickness 
Track pitch 
Minimum pit length 
Laser wavelength 
(infrared) 
One 
One 
682MB 
682MB 
682MB 


Data layers 
Data sides 


Data capacity (per layer)? 
Data capacity (per side)? 
Total data capacity? 
Reference speed (1x) 


Reference data rate (1x) 


! TheDVD standard includes an BO-mm version. 


120 mm (4.7 inches) 
1.2 mm (0.6 mm x 2) 
1.6 microns 

0.834 micron 
780-790 nanometers 


1.2 meters per 
second CLV* 


153.6 KBps 


DVD-ROM 


120 тт! 
1.2mm 
0.74 micron 
0.4 micron 


635-650 nanometers 
(red-laser diode) 


One or two 
One ortwo 
4.7 GB? 
471085 GB 
17GB 


3.49 meters per 
second CLV 


1.385 MBps 


? Read-only. Recordable and rewritable DVD formats have less capacity. 
3 Dual-layer DVD-ROMs have a semireflective layer that has less capacity than a fully reflective layer. 


“Constant linear velocity. 


У Industry groups аге also discussing а constant-angular-velocity (CAV) version. 


laserdiscs) and that double-sided DVDs 
have more capacity. Ultimately, the latter 
argument won. 

Fortunately, one thing that everybody 
involved agreed on is a standard logical 
format. Up to now, I’ve been talking about 
physical formats: the methods of physi- 
cally storing data on the disc. The logical 
formatis the disc’s file structure. All DVDs 
will obey a standard that’s called the 
Universal Disk Format (UDF), which is a 
subset of the ISO-13346 standard for data 
interchange. 

With UDF, it should be easier to cre- 
ate a single disc that works on multiple 
OS platforms, including DOS, Windows, 
Windows NT, О$/2, the Mac OS, and 
Unix. When these OSes add support for 
UDF—in the form of a new driver or 
extension—they will be able to recognize 
any DVD. UDF essentially abstracts OS- 
specific features like filename conven- 
tions, extended file attributes, byte 
ordering, and Mac resource forks. Exe- 
cutable programs are still platform-spe- 


cific, of course, but at least the data is | 


portable. 

To help bring developers up to speed 
on UDF, the Optical Storage Technology 
Association publishes a technical white 
paper on its Web site (see the “Where to 
Find” box). 

Just in case some OSes don’t immedi- 
ately support UDF, some early DVD-ROMs 
may be “bridge discs”: They will have 


both UDF and ISO-9660 file structures 
pointing to the same data. (ISO-9660 is the 
CD-ROM standard.) DVD video players, 
however, will recognize only a special sub- 
set of UDF known as Micro UDF. It’s basi- 
cally the same as full UDF, except the video 
player looks for files in one particular sub- 
directory. This lets developers mix video 
and computer data on one DVD that’s 
playable on either a consumer video deck 
or a DVD-ROM drive. For example, Dis- 
ney could release The Hunchback of Notre 
Dame and a computer game based оп 
the movie on a single disc. 

With so many possibilities, DVD 
deserves its nickname digital versatile disc. 
But its versatility could also be a vulnera- 
bility. Can the numerous companies that 
are pulling DVD in so many directions set- 
tle their remaining differences and pro- 
duce drives that are as versatile as the 
discs? Achieving full compatibility with 
all of DVD's physical formats won't be 
trivial, and most users will want backward 
compatibility with their CDs, too. That 
will be the real test. 

If vendors can deliver on their prom- 
ises, DVD seems like a no-brainer for com- 
puter users and developers who are eager 
to make the transition from megabytes to 
gigabytes. ІН 


Tom В. Halfhill is a BYTE senior editor based 
in San Mateo, California. You can reach him on 
the Internet at thalfhill@bix.com. 
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Net Saviors 


omewhere in the fog of your 
memory, along with 1980s 
rock bands and single-server 
networks, you probably re- 
member when you could back up a net- 
work onto 250-MB quarter-inch-car- 
tridge (QIC) tapes. Perhaps you even 
recall the days when you could bring 
down your Net Ware or Windows NT net- 
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work during the middle of the night for 
backup. 

Today, if your storage media can’t han- 
dle at least a gigabyte per tape, you’re 
wasting time swapping out tapes. As for 
bringing down the network for back- 
up, fat chance. In today’s office, workers 
are just as likely to be running applica- 
tions from Hong Kong hotel rooms at 
2:00 a.m. local time as they are during 
business hours. A good enterprise net- 
work never goes down. 

As you can see, backup is different 
today, and it needs different software. 
Heterogeneous networks are the norm, 
and intranets are taking over the LAN 
world. With a large LAN , you may very 
likely have several different servers pro- 
viding backup services with just as many 
backup media devices. Thus, you need 
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Replica апа ArcServe take vastly different approaches to meet the 


*** Good 


network-backup challenge. By Steven J. Vaughan-Nichols 


backup software that can not only speak 
different computer dialects but also cope 
with different tape formats. Last, but far 
from least, the software must be able to 
catalog and track them all in a centralized 
database. If you have a NetWare-based 
LAN, you need client agents—small pro- 
gramsthat enable "foreign" systems (run- 
ning anything from the Mac OS to Unix 
to Windows 95) to hook up with the back- 
up program. 

BYTE has tested a couple of products 
that satisfy these massive requirements: 
Cheyenne Software's ArcServe 6.0 and 
Stac Electronics’ Replica 2.1. Both pro- 
grams are primarily NetWare oriented; 
however, each is also available in an NT- 
server version. 

These two programs take vastly dif- 
ferent approaches to network backup. 
ArcServe, honed by years of experience, 
employs a standard file-by-file backup 
and recovery system, while relative new- 
comer Replica mirrors entire NetWare 
volumes. Besides this major difference, 
there are a number of other small dis- 
similarities between the programs. Each 
approach has its advantages for particu- 
lar situations. 
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ADVANTAGES 
+ Fastest file-based backups 


+ Multithread 
+Cando 
_ DISADVANTAGES 


– Expensive 


Ithough ArcServe has been around 

in some form for nearly as long as 
NetWare, version 6.0 isn’t your father’s 
ArcServe. This new version comes with 
a host of new features, the most impor- 
tant being what Cheyenne calls Push 
Agents. 

Unlike agents that supply you with data 
from non-Novell sources, ArcServe’s 
Push Agents manage multiple system-file 
access. These agents allow multiple data 
streams, so ArcServe can back up data 
from multiple servers across the network 
simultaneously. This, in turn, produces 
faster throughput. In short, ArcServe 
works as an honest-to-goodness multi- 
tasking, multiprocessing backup system; 
it’s not like the old-fashioned, one-job- 
atya-time, batch routine that we all know 
and hate. 

You may wonder whether the existence 
of multiple Push Agents makes much of 
a difference when they're all writing to 
the same storage device. Indeed it does, 
because ArcServe uses another technique, 
called media pooling, to maximize back- 
up speeds by writing to multiple backup 
devices at once. The result is the fastest 
file-to-tape backups we've ever seen. 

ArcServe has even more tricks up its 
sleeve. It can use multiple backup devices 
as RAID Level 5 devices, so even if you lose 
one tape out of a backup set, you won’t 
lose any data. RAID 5 takes up more tape 
space, but it ensures that not one byte of 
data is lost without ArcServe’s noticing it 
and making the appropriate on-the-fly 
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repairs. The RAID 5 implementation, a 
technology that is mainly used with se- 
cure servers, raises this program far above 
the common herd of file-by-file backup 
programs. If you want utmost reliability, 
then choose this option. 


Stac Replica 2.1 
ADVANTAGES 
_ +Data-mirroring needs fewer tapes 
+ Great for mirroring and restoring 
| server volumes А 
. +Сап сору поп ОО, files, | 
|. and partitions 
| | DISADVANTAGES ы 
T - Networki is crippled while pro: program runs 
| - Better at restoring i images than 
individual files 
Мал ы РК | 


ерйса, on the other hand, roars by 
ArcServe when it comes to backing 
up and restoring an entire NetWare vol- 
ume or directory tree. By mirroring only 
the data in active file systems, and not 
simply replicating a disk image sector by 
sector, Replica leaves older image-back- 
up technology eating its dust. System ad- 
ministrators get a faster system-mirror- 
ing solution that needs far fewer tapes. 
How fast is Replica? On our 120-MHz 
Pentium Windows NT server with a Tra- 
van TR-4 tape drive, we saw 5 GB per hour 
go whipping by like mile markers on the 
highway at 80 mph. And that was with a 
Travan drive, which doesn’t come close 
to the raw throughput of a digital audio- 
tape (DAT) or 8-mm tape drive. 
Interestingly, although Replica works 
best at the volume/directory-tree level, 
it can also copy non-volume-specific in- 
formation, such as an MS-DOS partition, 
withouta hitch. At atime when you need 
a scorecard to keep track of which ma- 
chines are using which file systems, it’s 
a true pleasure to have a backup system 
that doesn’t care whether the file system 
being used is file allocation table (FAT), 
High Performance File System (HPFS), 
NT File System (NTFS), or whatever. Rep- 
lica instantly recognizes the format. 
Stac’s Object Replication Technology 
(ORT) also adds flexibility, enabling you 
to store entire file systems on other serv- 
ers, tape drives, or even completely dif- 
ferent types of storage devices, such as 
magneto-optical (MO) drives. Better still, 
Replica can recognize most available stor- 
age options, and it automatically presents 
them to you as possibilities; you don’t 
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Mirror, Mirror, on the Tape... 

Still confused about what Stac’s Replica does that's different from what Сһеуеппе 5 
ArcServe does... or from what other backup systems do? Here's a quick guide to popular 
backup options. 

File by file: With traditional file-by-file backup, each file is copied as a single, named 
entity, regardless of whether it’s compressed. This approach makes finding individual files 
quick and easy, but creating thousands of individual files on a tape in the first place can be 
time consuming. An analogy can be drawn to a word processing file containing many indi- 
vidual words that can be found and copied without any problem. 

Disk mirroring: Traditionally, mirroring software makes an exact copy of a disk, sector 
by sector. This is easy and fast to do on the backup end. But when it comes to restoring a 
file, it's almost impossible to find any individual item inside that image quickly. In terms 
of our word processing analogy, this is like sending a fax. Instead of having a document 
that's easy to search, you end up with one huge image file that's nearly impossible to search 
automatically. Worse, the document includes large amounts of white space that you have 
to transmit and navigate around to get to the words you need. Like image backup, it's easy 
to handle, but it's almost impossible to find anything within it quickly. 

Data mirroring: What Stac does with Replica, in effect, is to combine the best elements 
of both approaches. Replica makes disk images that don't include the time-wasting white 
space of ordinary mirroring. Getting to an individual file still isn't as fast as when working 
with a file-by-file copy, but it's far faster than dealing with an ordinary mirror-style back- 
up. And note, too, that when we say "data mirroring," "data" includes application code. 


have to fiddle with configuration files to 
ensure the program knows about the MO 
drive here orthe 8-mm library over there. 

Restoring files is almost fun with Repli- 
ca. With NetWare, for instance, you use 
the program to see the backup media as 
a volume, assign it a drive letter, and use 
the usual file-copy and move commands. 

When you combine this feature with 
Replica's imaging capacity, you can even 
perform such miracles as restoring a dead 
NetWare server with just two disaster-re- 
covery floppies and a copy of your back- 
up media. This is distinctly reminiscent 
of Unix, where youcan run the OS straight 
off the tape if you're desperate. 


Which One Is Best? 


These programsare intended for two dif- 
ferent audiences. If you want to clearly 
see the granularity of file systems—such 
as when you're in desperate need of one 
particular file—then ArcServe is for you. 
Its file-searching and restore speeds are 


PRODUCT INFORMATION 
ArcServe 6.0 $1995 Replica2.1 $995 


Cheyenne Software Stac Electronics 


Roslyn Heights, NY San Diego, CA 

(800) 243-9462 (619) 794-4300 
http://www http://www.stac.com 
„сћеуеппе.сот Circle 1048 
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great. And its RAID 5 option makes it po- 
tentially the safest backup system cur- 
rently on the planet. Still, you pay a hefty 
price, both in total backup time and in the 
$1995 cost of the software. 

If you're more likely to want to back 
up and restore entire systems, even from 
the brink of server failure, then Replica 
is what you want. Its major weakness is 
that, whether you're backing up or restor- 
ing, the program will bring other network 
activity to its knees. Moreover, the pro- 
gram is simply not in the same ballpark 
as ArcServe for finding and restoring indi- 
vidual files. Still, with its $995 price, you 
may be able to forgive these sins. 

Thus, picking between these two prod- 
ucts is both simple and complex; there 
is no clear editor's choice here. Both are 
great, but they do somewhat different 
jobs. You need to analyze your network 
use carefully to see what your users and 
your network need most. Only then can 
you make a reasonable choice between 
these very different products. But no mat- 
ter which one you choose, you're going 
to have a first-rate backup system that 
should see you through to the end of the 
century. ІН 


Steven]. Vaughan-Nichols isa freelance writer 
and consultant in Lanbam, Maryland. You can 
reach bim at sijvn@vnat.com. 


...This is only а test...this is a test of your ESP storage system... 


...If this had been an actual emergency, you would have been 
notified in advance by audible, visual, Netscape' GUI and e-mail alarms from 


your ESP disk, tape or RAID systems... 


...ESP, Enterprise Storage Packaging, was designed by ANDATACO to 
proactively manage your storage which prevents system failure and 
unplanned downtime in your neighborhood... 


"В E EEEEEEEE DP" 


..4Integrate Exabyte 8mm technology with ESP, and secure the ultimate in data 
accessibility, user productivity and peace of mind knowing you're prepared... 


...For official technical information regarding ESP, contact your local account 

manager at 800-334-9191....This concludes this test of ANDATACO's ESP Storage 
*  System...unless you log in now to www.andataco.com to 

inquire about winning an ESP Storage System. 
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Network Storage Solutions 


10140 Меза Rim Road San Diego, Calif. 92121 619-453-9191 fax: 619-453-9294 email: ESP-exbby@andataco.com 
Enterprise Storage Packaging is a trademark of АМОАТАСО, All products are registered trademarks or trademarks of their respective companies. 
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BUSINESS MULTIMEDIA: №, it’s 

not an oxymoron. And Bill Gravinsky, 
VB and C++ jock, knows it. Bill 
has redesigned the existing 


sales automation system 
to reduce errors and 
increase productivity 
of new in-house 
reps. His charter— E 
develop a friendly 


ку 


GUI, make it easy 
to update product 
and customer 
information over the 
network—and have it 


done by Friday. 
So Bill’s using INNOVUS 
Multimedia. Cool and useful-that's 
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business multimedia. Question is 
what are you going to do with it? 


What are you going 
to do with it? 


S250 BIG ONES: Business multimedia 
is serious business. And it has 
a serious sound, too: “Cha-ching.” 
That's right- because if you 
build a cool business 
app with INNOVUS 
Multimedia, you 
could win any or 
all of five $50,000 
cash awards. 
р? So if you're 
Ж. а yo-yo freak like 
| Bill Gravinsky, 
you could amass 
the world's largest 
yo-yo collection. 
Wacky, yes, but he i^ 
building a killer app. 
Do the same, and the cash 
could be yours, instead of his. 


Question is, what are you going 
› 1996 Innovus Corporation. INNOVUS Multimedia is a trademark of Innovus Corp. to do wi th s" t? 


„сот 


www.innovusmm 
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Siemens Nixdorf’s ComUnity aims to turn Visual Basic 4.0 into a client/server 
environment but falls short. By Volker Weber and Hans-Jochen Schmitt 


Enterprise Visual Basic? Almost... 


Ithough Microsoft markets 
the Enterprise Edition of Vi- 
sual Basic 4.0 (VB 4) as an en- 
terprise-level client/server 
tool, the product still lacks the high-lev- 
el business-logic tools of such client/serv- 
er mainstays as PowerBuilder. 

Now, along comes Siemens Nixdorf, 
the German computer company, with 
a major effort to provide an overarch- 
ing framework for client/server develop- 
ment that exploits УВ 4's open program- 
mable objects. Called ComUnity, the 
framework prescribes how to build dis- 
tributed client/server applications. The 
related development environment is 
called the Open Technology (OT) Frame- 
work, which in its first incarnation works 
with VB 4. Siemens Nixdorf plans to port 
it to other languages, including C++. Our 
examination of a beta version revealed 
an ambitious product that nonetheless 
falls well short of its goals. 


Members of the ComUnity 


ComUnity consists of a three-layer ap- 
plication model that comprises a Pre- 
sentation Layer, a Business Logic Layer, 
and a Database Layer (see the Tech Fo- 
cus figure on page 150). This model, like 
other three-tier architectures, offers ad- 
vantages in scalability, usability, main- 
tenance, and performance compared to 
monolithic applications. You can distrib- 
ute the layers across a network, with the 
Presentation Layer on users’ desktop com- 
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puters, the Business Logic Layer оп an 
applications server, and the Database Lay- 
er on a database server. 

To implement ComUnity’s architec- 
ture in VB, Siemens Nixdorf had to em- 
ploy Microsoft’s standard development 
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ComUnity OT Framework's Tailoring Tool lets users 


modify a custom application's Ul. 


tools, including VB 4 itself, Microsoft 
Visual С++ 2.2, and OLE components. 
But because these tools are best suited for 
small-scale software projects, Siemens 
Nixdorf added more tools to improve 
support for large projects. 


Inside the OT Framework 


Central to OT Framework's Database 
Layer is a relational data dictionary that 
serves as a central repository where all 
the tables, attributes, and relations are 
managed. From the data dictionary, OT 
Framework generates Open Database 
Connectivity (ODBC) data sources, mi- 
grates databases, generates SQL state- 
ments for data access, and even produces 
simple entry forms for the user interface. 

Unfortunately, even though you can 
manage the data dictionary with a sim- 
ple data-entry and maintenance tool, OT 
Framework provides no graphical rep- 
resentation of the data-dictionary infor- 
mation. It does, however, import data 


жк Fair * Poor 


models produced with CASE tools, such 
as Microtool’s CASE 4.0 and IBM’s Mood. 
The data dictionary becomes part of 
the run-time environment repository 
that's distributed with OT Framework 
applications. Because the data dictionary 
contains information on the relationships 
between tables, applications can provide 
for relational integrity even if the under- 
lying database has no such provisions. 
The Presentation Layer, which es- 
tablishes the user interface (UI), is built 
around VB 4. A forms generator uses the 
data-dictionary information to gener- 
ate default VB 4.0 data-entry forms. You 
can customize these forms, but they also 
work with real data right out of the box. 
OLE Automation acts as the glue be- 
tween the Presentation Layer UI and the 
Business Layer. Perl scripts link code and 
single UI controls, but the program gen- 
erates them automatically, so users don’t 
have to deal directly with Perl. А cross- 
checker monitors the UI forms against 
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ARCHITECTURE 


Three Tiers for ComUnity 


Presentation Layer — — ——— 
(VB 4.0 code) User view (Visual Basic fo 


TECH FOCUS 
Linking Tiers with Remote OLE 


Divide et impera (divide and rule)—splitting applications into three 
parts—is the state of the art in client/server technology. Modern client/ 
server applications, such as SAP's Н/З, use a Presentation Layer (for 
realizing the user interface) and a Database Layer (for storing persis- 
tent data), which аге held together by a Business Logic Layer. For per- | 
formance or maintenance reasons, the different layers can be imple- 
mented on distributed systems in a network. 

To a programmer, the problem is not whether to split the applica- | 
tion, but to choose a distribution technology that allows the parts to | 
communicate over a wide range of networks and OSes. Remote proce- 
dure calls (RPCs), Common Object Request Broker Architecture (CORBA), | 
and IBM's Distributed System Object Model (DSOM) are possible solu- 
tions. With Visual Basic 4.0 (VB 4) Professional Edition, Microsoft has | pa 
offered yet another option: Remote OLE. 

Remote OLE allows OLE servers and clients to be distributed over a 
Windows-based network. Instead of invoking OLE server methods on 
alocal machine, the OLE client sends OLE requests over the network to 
a remote OLE server. Siemens Nixdorf chose Microsoft's Remote OLE 
as the primary communications technology for distributed, three-tier, Ж. 
client/server applications. Therefore, applications built with ComUnity | — - 
OT Framework are implemented as VB 4 OLE servers, and thusthey сап | 
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be distributed fairly easily via Remote OLE. 


The only catch to this elegant Remote OLE solution is its incompat- 


ibility with non-Windows environments. 


any modifications in the data dictionary. 
The forms are stored in the run-time 
repository, and you can use OT Frame- 
work tools to further customize the UI by 
working on the forms data. Users can use 
the Tailoring Tool (see the screen on page 
149) tocustomize the UI: data-entry fields 
can be switched off, changed, or moved, 
even in the delivered version of an appli- 
cation. Developers who are skittish about 
giving users this much control over the UI 
can turn the tailoring tool off. Regardless 
of whether a site contains some highly in- 
dividualized Uls, centralized program up- 
dates can merge with them seamlessly. 


Putting It All Together 


Asthe Tech Focus figure indicates, the glue 
between the UI and the database is the Busi- 
ness Logic Layer. OT Framework imple- 
ments this layer in VB4 code using the new 
VB4 classconcept. This pseudo-object-ori- 
ented feature allows you to define reusable 
classes and instances, but it doesn't sup- 
port inheritance or polymorphism. OT 
Framework comes with predefined class- 
es for UI handling and general-purpose 
businessapplications, such as order entry. 

The application framework itself is a 
template-based VB data dictionary called 
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lets them communicate over a network. 


Code Wizards. Regrettably, except for a 
run-time debugger, there are no tools in 
the Business Logic Layer—you’re on your 
own as far as business processes are con- 
cerned. Thus, any higher-level knowledge 
must go from paper directly into VB code. 


An Incomplete Toolkit 


If you’re not familiar with the VB environ- 
ment, ODBC data sources, or tool-based 
software development environments in 
general, installing ComUnity can be a bit 
daunting. The beta version of the setup 
routine had some rough edges; the ODBC 
data sources for the data dictionary and 
the target applications are not added auto- 
matically. You must also add the VB Code 
Wizards and Form Wizards manually to 
the VB environment. 

From alone developer’s point of view, 
OT Framework’s major advantage is its 
vast library of reusable VB code for busi- 
ness applications software. The tool is rath- 
er loosely integrated with the VB environ- 
ment. For small-scale projects, it does not 
go much beyond VB4 or other add-ins and 
components that are on the market. 

ComUnity also lacks an integrated ver- 
sion-control and project management 
tool. It relies on Microsoft Visual Source 


Safe, which comes bundled with the VB 4 
Professional Edition, for version control. 
But Siemens Nixdorf says it’s working to 
integrate Microsoft Project into a future 
version of ComUnity OT Framework. 

Missing from this firstimplementation 
of the ComUnity architecture are integrat- 
ed Upper-CASE tools, such as data model- 
ers and object-oriented modeling tools. 
Sinking the whole business logic into pure 
VB code is asking for trouble, especially if 
users ask for changes in the application. 

As long as you equate cross-platform 
development with Windows 95 and NT on 
Intel platforms, you’ll have no problems 
with OT Framework. Its VB-centric ap- 
proach restricts you to those platforms. 

In the final analysis, ComUnity OT 
Framework caters to very specific needs. 
If you’re a VB developer building large- 
scale business applications and are willing 
tolearnanew application framework, give 
version 1.0 of ComUnity OT Framework 
a closer look. Everyone else should take a 
pass оп it for now. ЕЙ 


Volker Weber and Hans-]ocben Schmitt are prin- 


cipals at ifos, a consulting firm in Darmstadt, 
Germany. They can be reached at 100120.577 (0 
compuserve.com. 


EXPLORING 


CHEMISTRY 
FOR WINDOWS 


EXPLORING CHE- 
MISTRY contains a 
large number of topics, 
which include: the laws 
of chemistry; Lavoisier, 
Dalton and Proust; the 
weighted balance of chemical 


reactions; matter; pure 
substances and mixtures; 
elements and compounds; atoms 
and molecules; atomic models; 
the orbital quantum model and 
chemical bonds. It is also 


possible to select 
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EXPLORING PHYSICS 
FOR WINDOWS 


EXPLORING PHYSICS is split 
up into several learning units co- 
vering the main topics of physics: 
the measurement of physical 
magnitudes; units of measurement; 
the analysis of experimental data; 

from the analysis of data to physical 

laws; speed, acceleration and force; 


equilibrium in stiff bodies and fluids; energy, tem- 
perature and heat; 


and electricity and 
the related pheno- 
mena. 
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EXPLORING MATHE- 
MATICS covers a range of 
many different topics: sets and 
their relationships, classes of 
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l Led Society. bulletins every... 
‚3-4 weeks containing exciting | 
offers on the latest books in the 
field at savings of up to 50% off 
the regular publishers’ prices. | 
you want the Main selection; do | 
„nothing and -it-will be shipped ^ 
"automatically. If you want an- 
‘other book, or no book at all, 
‘simply return the reply form to us 
“by the date specified. You'll have | 
vat least 10 days to decide. If you - 
ever receive. a book you don't- 
мапе due to late delivery of the | 
bulletin, you can return it at our | 
, expense... And. you'll: be eligible _ 
for FREE BOOKS through the - 
Bonus Book Program. Your only 
obligationis to purchase 3 more | 
"books during the next 2 years, 
after which you may cancel your | 
| membership. at any time. . 
` Al books are softcover unless otherwiee 
noted. Publishers’ prices shown. f you . 
| Select a book that counts as 2 choices, . 
“write the: book number in ane box and - 
XX in {е next. A shippinghandling ` 


charge & sales tax’ will be added to all 
l orders: Bake WRIT v^ 
Ж d -BYPio0 | 


жік Outstanding 


A C++ Tool That Cures VB Envy 


n spite of all the complaints 
about Visual Basic (it’s slow, 
it’s only somewhat object-ori- 
ented), you have to love how 
easy it makes building user interfaces 
(015). Wouldn't you like to have the same 
building-block-style environment in a 
C++ package? 

Powersoft’s Optima+ + is about as 
close as you'll get... for now. It is a rapid 
application development (RAD) system 
for Windows 95 and NT that incorporates 
the best of current Windows develop- 
ment systems. Look at who's contributed 
genetic material to its conception: Wat- 
com, producer of one of the best C/C++ 
compilers for Intel platforms; Sybase, a 
database organization of considerable 
repute; and Powersoft, creator of the 
PowerBuilder fourth-generation lan- 
guage (4GL) development system. The 
result is a combination UI builder, client/ 


Just Up the Road 
Soon-to-be-released editions of 


Оріта++ will include: 


• Sybase SQL Anywhere 
` (four-user version) 


* Internet components 


* Integrated support for Java 


* Team programming 


* Native database drivers 


server database construction kit, and gen- 
eral-purpose C/C++ compiler that will 
probably have Delphi and VB developers 
sneaking peeks over the shoulders of 
Optima + + users. 


Cultured Drag and Drop 


Optima + +'5 most elegant feature is 
without doubt its drag-and-drop pro- 
gramming. The designers have turned 
on-line help into a reference card, a kind 
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Powersoft's Орнта+ + makes C++ client/server | 
development a drag-and-drop dream. By Rick Greban | 


of souped-up hierarchical help system 
structured in outline form. The upper- 
level branches of the outline consist of 
theobject categories understood by Opti- 
та+ +: database objects, graphics ob- 
jects, menu objects, and so forth. The 
leaves are the object methods. 

Thereference card is much more than 
a static help mechanism. For example, 
associated with any visual object (say, a 
button) оп а form is source code for han- 
dling events that the object receives. 
Open a window to that source code, grab 
any other visual object (say, a listbox), and 
drag that object into the source code win- 
dow. This will cause Optima + + to open 
the reference card, properly positioned 
to the methods associated with that list- 
box. With just a few more mouse-clicks, 
Optima- + will automatically write the 
source to invoke the selected method for 
you. 


Components and C** 
Drag-and-drop programming is only part 
of Optima+ +’s allure. Because it uses а 
construction-by-components paradigm, 
you'll find nonvisual components as well 
as visual ones (e.g., database query com- 
ponents and transaction components). 
Optima+ + can also incorporate OLE 
Controls (OCXes) into its component 
toolbars, which means it also creates 
entries in the reference card for each 
OCX. Consequently, you manipulate 
OCXes in the same way as the native com- 
ponents supplied with Optima+ +. 
Finally, because Optima+ + is, after 
all,a C++ development system, it wraps 
a number of system services in easy-to- 
handle classes (e.g., thread objects). Its 
debugger is as full-featured as any I’ve 
seen, going so far as to include a memory 
tracker, which can locate a number of 
memory-related bugs. The memory 
tracker’s coverage ranges from simple 
leaks to more elaborate validity checks 
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Database Order Entry - Optima++ 


№ Search Вип Options Window Help 
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Reference Card 


Optima** 
5199 
Developer Edition 


Powersoft Corp., Concord, MA 
(800) 395-3525 or (508) 287-1500 
fax: (508) 369-4695 
http://www.powersoft.com 
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on objects such as strings and Graphical 
Device Interface (GDI) handles. 


What’s Ahead 


At the time of this writing, only Opti- 
та + +'5 Developer Edition was in re- 
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lease. Professional and Enterprise Edi- 
tions will appear soon (see the text box 
“Just Up the Road"). If the upcoming edi- 
tions are as well done as the Developer 
Edition, they could well be the steplad- 
ders that many VB developers need to 
begin their ascentto the otherwise fright- 
ful altitudes of C++ programming. ІН 


Rick Grehan is senior technical editor of BYTE 
reviews. You can reach him on the Internet at 
rick_g@bix.com. 
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With Сотраа 5 Armada 4100 family, you 
build the notebook you need. By Dave Rowell 


Notebook Under Construction 


love Compaq’s new Armada 
4100 notebooks for many rea- 
sons, but particularly for their 
configurability. Compaq has 
taken the concept behind Digital Equip- 
ment’s HiNote Ultra II notebooks and 
run with it. 

The standard 6-pound, 1.5-inch-thick 
configuration has an internal floppy 
drive, but the battery isin the sturdy han- 
dle, which can prop up the rear 10 de- 
grees or fold up to protect the I/O ports 
in transit. Remove the handle and replace 
the modular floppy drive with a $199 bat- 
tery module, and you have a 5-pound 
slim-line notebook. Two screws with D- 
ring loops make the handle attachment 
easy and secure. 

Going the other way, you can attach 
the optional $399 CD-ROM base and have 
an 8.2-pound multimedia notebook. The 
base holds a4x CD-ROM drive, two more 
(larger) stereo speakers, and a bay for 
another battery. Remove the floppy 


Application Score 


ЕЙНЕС Versa 
6030H 


Test applications are Winword 7, Excel 7, and FoxPro 2.6. 
Application testing performed by NSTL. 
Higher number is better. 


| B Compaq Armada 
41307 


E Compaq LTE 
5300 


drive, and the notebook can hold three 
lithium-ion batteries for a really long 
flight. 

In any configuration, an Armada 4100 
is bulkier than a HiNote Ultra II, but it’s 
also more functional, holding floppy and 
CD-ROM drives simultaneously, for 
example. The Armada’s magnesium- 
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alloy frame gives it strength and conducts 
heat from the processor. Compared to 
Сотрад 5 larger LTE 5000 series, the 
Armada 4100 notebooks lack the option 
of a full docking station with drive bays. 
They can, however, attach toa port-repli- 
cation base (with or without the CD 
expansion unit) that has an Ethernet port. 

Pricing is competitive, starting at 
$2599. [ tested the high-end Armada 
4130T, which costs $4599 and includes a 
133-MHz Pentium, 16 MB of RAM on the 
system board, an 11.8-inch active-matrix 
color display, and a 1.08-MB hard drive 
(the current maximum). With the CD- 
ROM expansion base and an extra bat- 
tery, I was up to $5197. You can add up 
to 32 MB of additional RAM using two 
dual in-line memory module (DIMM) 
sockets. All models come with 256 KB of 
9-nanosecond static RAM (SRAM) cache, 
a PCI bus, full video and audio ports, 
speakers and a microphone, an infrared 
port, and zoomed-video-enabled PC 
Card slots. 

Displays are upgradable. Compaq 
designed the 4130T's 11.8-inch, 800- by 
600-pixel active-matrix color display 
with a limited horizontal viewing angle, 
which is better for plane flights than con- 
ference rooms. Less expensive models 
can have 10.4- or 11.3-inch dual-scan dis- 
plays. You get your choice of pointing 
devices. Armada 4100 notebooks come 
standard with a Cirque-type touchpad, 
but you can order it with a trackball and 
swap out one for the other. 

The four programmable keys along 
the top left of the keyboard are surpris- 
ingly useful. A Compaq extension to the 
keyboard control panel lets you assign a 
program to each key, choosing from a list 
of all runnable programs. You can press 
a key to launch Explorer, for example. 

Compaq adds some nice touches to 
the Windows 95 environment. À slick 
power management control panel offers 
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(estimated street price with a mobile 
CD base with an extra battery) 


Compaq Computer Corp. 
Houston, TX, (BOO) 345-1518 or 
(713) 370-0670; fax: (713) 514-1740 
htip://www.compaq.com 
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many sensible options, like AC power 
management, that are easy to figure out 
and modify. Compaq's diagnostics pro- 
gram tells you more things about your 
computer than you'll ever wantto know. 
In performance, the Armada 4130T 
ties the NEC Versa 6030H, the perfor- 
mance winner in this month's NSTL 
RATINGS 
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Hardware Lab Report (see page 114). In 
design, Compaq has really hit a sweet 
spot. I expect the Armada to be both 
admired and copied. В 


Dave Rowell is a BYTE senior technical editor 
who handles hardware reviews. You can reach 
him at drowell@bix.com. 
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and get the Picture 


Whar’s going on? What is the traffic like 
today? The Observer can provide instant 
answers for professionals in any business. 
Whether you work for the road traffic ad- 
ministration, a security company, the poli- 
ce, or are just an ordinary commuter, you 
can get a bird’s eye view of any situation. 
Simply call the Observer from your laptop 
or desktop PC, or arrange for the Observer 
to call you. 


The Observer - your intelligent eye 

The Observer offers a wide range of practical applications 
for security companies, banks, post offices, railroads etc. 
Perhaps the Observer is exactly what you've been waiting for 
to give your WWW site a visual dimension? The number of 
applications is limited only by your imagination. Remember: 
The Observer is a tiny computer built into a camera, 
offering an extremely versatile combination. 


This is the Observer 

The MRT Observer consists of: A video camera (mono- 
chrome or full color), a 486 PC with 8 MB RAM and a 
Hard Disk. The entire system is miniaturized: H: 55 mm x 
W: 73 mm x L: 250 mm. The Observer is 100% PC compa- 
tible and can be supplied with Windows,DOS pre-installed. 
And for communication, you can choose from the open 
market and install ISDN, GSM, modem or network PC 
card (PCMCIA) type I or II. 


Windows and DOS are registered trademarks of Microsoft Corporation 


MIR|T 


MRT micro as. Siramsvn. 74 №2010 Strømmen, 
Norway Tel.: +47 63 89 63 00 Fax: +47 63 89 63 01 
USA Tel.: +1 303 793 3660 Fax: +1 303 793 3061 
Germany Tel: +49 8092 880 77 Fax: +49 8092 880 76 
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Call for your nearest distributor 


1-800-363-8156 Ext. 245 
= =PROTEC Web: http://www.protec.ca 


Circle 223 on Inquiry Card. Tel: (514) 630-5832, Fax: (514) 630-2987, E-mail: sales@protec.ca 


All brand ramea anc ademais are ресоре of their respective companies. © Protec Microsystems Inc. 1996 PIN: ADG275 f 
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he worst prediction I ever 
made was that using spinning 
metal for mass storage would 
go away. “Silicon is cheaper 
than iron,” I said. That hasn't happened. 
Mass storage, like memory, has become 
so cheap that anyone who loses work 
because it wasn’t backed up deserves 
what happened. 

You can add mass storage by getting a 
big hard drive and adding it to your sys- 
tem. That’s worth doing, but there’s an 
easier way. 

The Iomega parallel Zip drive has 
become something between a standard 
and a necessity. Attach it to the parallel 
port of any PC, run one “guest” pro- 
gram from a floppy disk or your hard 
disk, and you have a 100-MB removable- 
cartridge drive to use for backup and file 
transfer. It’s extremely well behaved, 
attaching itself as the next unused drive 
letter, and it leaves no residual problems 
when you disconnect it. 

The last time I talked about the paral- 
lel Zip drive, I casually said “alas, no 
Mac.” Since a Mac has no parallel port, 
that seemed obvious enough. I have since 
got a ton of e-mail, some polite, remind- 
ing me that the SCSI version of Iomega’s 
Zip drive works just fine with Macs. 

Some of the mail was nasty. I know а 
columnist who swears he will never again 
mention Macs because he's weary of the 
hate mail he gets whenever he writes any- 
thing but fulsome praise about the Mac. 
Although I guess I have a bit thicker 
skin, really, people, you do your cause no 
good this way. Save your hate mail for 
yourenemies, or better yet, for archiving 
before you send it. 

Anyway, I have a SCSI Zip drive, and, 
indeed, it works with Macs. With System 
7.5's PC Exchange (or a similar utility), 


and NT 4.0 


the Maccan read DOS-formatted Jomega 
disks, so you can use the Zip driveasa con- 
venient sneakernet with backup fortrans- 
ferring data files between Macs and PCs. 

The SCSI drive is a lot faster than the 
parallel drive. It took 6 minutes to trans- 
fer 44 MB (some big files, lots of small 
ones, a complex subdirectory structure) 
from a hard drive to the parallel Zip 
drive; doing the same operation with the 
SCSI Zip drive took just under 2 minutes. 
Writing that 44-MB directory from the 
parallel Zip drive to a hard drive took 
about 5 minutes, as opposed to about 1% 
minutes with the SCSI Zip drive. If you're 
after speed, or you want to transfer 


Vianc 


Jerry Pournelle 


Jerry finds new uses for 
removable drives—once 


Of Zip ana spam he gets SCSI drive 


assignments under control. 


make the external port active and keep а 
Granite Digital SCSIVue Active Diagnos- 
tic Terminator on the port when no other 
device is attached, so I don't have to go 
inside Pentafluge to install a SCSI string. 

It would have been a lot simpler if Pd 
had the right cable; alas, the SCSI output 
on Pentafluge's controller is a standard 
50-pin SCSI-2 connector, while the Zip 
drive wants a DB-25 cable. The cable 
that comes with the SCSI Zip drive is a 
male-to-male DB-25 that looks exactly 
like a heavy-duty parallel-port cable. 

Of course, the potential for acciden- 
tally plugging the SCSI Zip drive into a 
parallel port, or the parallel Zip drive into 


Anyone who loses work because it wasn't backed 
up deserves what happened. 


from a PC to a Mac and back, clearly 
you'll want the SCSI version. On the 
other hand, if what you want is backup 
and convenient file transfer among PCs, 
the parallel version is preferable. 

The SCSI Zip drive will run off any 
standard SCSI controller, or you can buy 
Iomega's SCSI controller card, which 
appears to be a standard Adaptec SCSI-1 
card. Installation for using it with the Zip 
drive is well documented. My advice is to 
get an Adaptec SCSI-2 card, but the 
Iomega card will certainly work. Instal- 
lation of a SCSI card is simple provided 
you have a free interrupt request (IRQ). 
DOS-only systems don't need an IRQ. 

For my first test, [ connected the SCSI 
Zip drive to the SCSI outlet of the Dis- 
tributed Processing Technology caching 
drive controller on Pentafluge, the Pen- 
tium 60 system we builta couple of years 
ago. This is an older controller that 
requires a jumper setting to activate the 
external SCSI port. I long ago set it to 


a SCSI port, is pretty high. I don't know 
what would happen, but I sure wouldn't 
want to try it. 

Pournelle's first law of making SCSI 
work: start with Granite Digital SCSI Vue 
Gold Diagnostic Cables and don’t change 
to anything else until you have everything 
working properly. Granite Digital makes 
the High Density MicroD 50/DB-25 Ca- 
ble, a SCSI-2-to-DB-25 cable, but I didn’t 
have one and didn’t want to wait. Thus, 
I connected the Pioneer DRM-624X six- 
disc CD-ROM changer to Pentafluge with 
one Granite Digital cable and used a 
Granite Digital 50 Centronics/DB-25 
Cable to daisy chain the SCSI Zip drive to 
that. The SCSI Zip drive has a switch on 
the back to set termination: it was the last 
drive in the SCSI string, so I set it to “on.” 

The Zip drive also has a switch that sets 
it as SCSI ID 5 or 6; 1 set it to 6. Then I 
brought up the system with no cartridge 
in the drive and with the DRM-624X 
turned off and thus inactive. continued 
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AnthroCarts! 


#] have dozens of shapes "m sizes 

“|| to choose, plus over 50 accessories 
to configure your cart exactly © 
the way you want. NEC 


And they have a Lifetime Warranty! 
Made of steel and high density particle 
board, these AnthroCarts are as tough as nails. 


a- - see them all in our catalog, then call 
7 «а us direct to order. We'll ship to 
you the very next business day! 


| Call for your 
free catalog: 
800-325-3841 


6:00 AM to 6:00 PM PST, M-F 


m. 77, 


Anthro Corporation" 
Technology Furniture" 
10450 SW Manhasset Dr. 
Tualatin, OR 97062 

Fax: 800-325-0045 


ANTHRO http://www.anthro.com 


Since 1984. Prices from $299. For a lower cost line for the home, 
ask for our SOHO catalog. GSA contract. Available for OEM applications. 
Anthro, AnthroCart and Technology Furniture are registered trademarks of Anthro. 
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Windows 95 (Win 95) came up fine, 
ignoring the DRM-624X as it should. There 
was one hitch. Pentafluge has logical 
hard drives C and D, a Maxoptix T3-1300 
optical drive as E, and the CD-ROM drive 
as Е. The SCSI Zip drive had taken over the 
F slot, moving the CD-ROM drive to G. I 
described a similar experience with the 
Syquest EZ135 SCSI hard drive in the 
June column. I got quite a bit of e-mail 
from people telling me, with various de- 
grees of politeness, that SCSI drives take 
over in the order of their SCSIID number, 
so Га hoped that setting the SCSI Zip drive 
to ID6 would prevent that shift. Alas, that 
turned out not to be the case. 

Once I had the SCSI Zip drive operat- 
ing, I timed some massive file transfers 
across the network and then shut down 
the system. 

I got the *Please Wait" message. After 
about 5 minutes, it was pretty obvious that 
nothing else would happen, so I cut the 
main power. When I turned it back on, 


The system came up on the 
third try, and Lo!, the drives 
were really out of order. 


Pentafluge trundled for a while and then 
Win 95 announced there were problems 
with the Registry. It offered to restore the 
Registry from backup and try again, warn- 
ing me that I might lose something in the 
process. There didn't seem to be much of 
an alternative, so I told it to go ahead. 

Igot the same message once more, and 
once more told it to go ahead. Recall that 
the first time I brought up the SCSI Zip 
drive, I did so with no cartridge in the 
drive. I had forgotten that, and there was 
a cartridge in the drive this time. 

The system came up on the third try, and 
Lo!, the drives were really out of order. 
TheD drive, which is merely a logical par- 
tition of a single physical drive, had been 
moved and the SCSI Zip drive had taken 
over D. E was still the Maxoptix T3-1300, 
F was now the D drive, and the CD-ROM 
drive that normally lives at F was now G. 
All those drives worked in the sense that I 
could access them, but any software that 
expected the D drive to be D was hosed. 

Shut down once more. This time, it shut 
down with no problem, and I have been 
unable to duplicate the shutdown prob- 
lem on any machine since that first time. 
Гуе no idea what happened. Anyway, I 
removed the cartridge from the SCSI Zip 
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ROSS Technology announces SPARCplug, a high- 
performance workstation that fits into the full bay 
slot of a tower PC. SPARCplug offers better-than- 
SPARCstation™ 20 performance, with single or dual 
hyperSPARC processors, up to 256 MB RAM and a 
SBus slot for options like a T1 line, T3 Line, ISDN 
or 100-base T Ethernet. 

ROSS is a leader in SPARC" multiprocessing 
design and technology, so you know SPARCplug i is 
fully compliant with SPARC- based hardware and 
УРИНА all 10, 000- plus SPARC applications. 

lities. Ways to use SPARCplug 
are as Wed, as your needs. Some of the 
possibilities include: 


• Intranet and Internet Server: SPARCplug lets you 
combine a stable and robust Unix server with a 
Windows"-based PC client, all in one unit. When 
combined with Netscape's FastTrack" or SuiteSpot 
applications, SPARCplug can become the center of 
your client/server workgroup environment. 
SPARCplug comes bundled with your choice of 
SuiteSpot server applications, which can include 
Netscape Enterprise Server," Proxy Server" and 
Mail Server." SPARCplug provides a true multi- 
tasking, multi-user environment for fast, easy and 
safe access to the net. | 

* Engineering Workstation: SPARCplug gives you 
powerful processing for engineering projects while 
also allowing you access to the РС. enterprise 
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Chaos Manor 


Of Zip and Spam and NT 4.0 


drive and fired up once more. It came up 
fine. The D drive was once again D. 

Of course, the Zip drive had shoved the 
CD-ROM drive aside and taken over F in 
its usual high-handed fashion, but other- 
wise I had no problems. This time it shut 
down properly, and from that moment on, 
Ihave had no problems other than the dis- 
placement of the F CD-ROM drive. 

The moral of this story is that SCSI has 
a mind of its own, and if you intend to use 
a SCSI Zip drive, plan your drive-letter- 
ing scheme accordingly. Do not imagine 
that you can have a CD-ROM drive witha 


lower drive letter than the SCSI Zip drive; 
and if you plan to boot up your system with 
a cartridge in the drive, be prepared for 
some other oddities in drive lettering. 
You will, however, have a perfectly good 
drive. You can even boot from it, which 
means that you can have a series of OSes 
on different Zip cartridges and boot the 
one you like. I’ve tested it with Win 95 and 
Windows 3.11. I haven't yet tried it with 
Unix, Windows NT, or any flavor of OS/2, 
and I probably won't; but I’m told it will 
work just fine with those, too, since you 
can set up your computer to believe that 
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Sales: 1-800-588-9144 


9961 Valley View Road 

Eden Prairie, MN, USA 55344 
Phone: (612) 947-0856 

Fax: (612) 947-0859 
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the SCSI Zip drive is just another Win- 
chester hard drive. Incidentally, that’s also 
true of the Syquest EZ135. 

One possible configuration is to һауе а 
hard drive as the data drive. Set it as a non- 
primary drive and then set a Zip drive as 
the C boot drive. Then you can boot any 
OS you like by changing cartridges. 

Once I was sure the SCSI Zip drive 
worked on Pentafluge, I transferred it to 
Cyrus, my Cyrix 6x86-P166 system. Cyrix 
claims their P166 is completely compati- 
ble with, and faster than, a Pentium run- 
ning at 190 MHz. I’ve used the Cyrix sys- 
tem foracouple of months now, andI have 
no reason to dispute that claim. It is fast, 
compatible, and reliable. 

Cyrus has a PCI-bus Adaptec SCSI card 
with an external SCSI-2 connector port, so 
Imoved the DRM-624X and SCSI Zip drive 


You can have a series of OSes 
on different Zip cartridges 
and boot the one you like. 


string over to it, and booted up with the 
DRM-624X turned off and no cartridge in 
the Zip drive. It came up fine. Cyrus does 
not have a Maxoptix optical drive, so the 
CD-ROM drive is E. As expected, the SCSI 
Zip drive displaced it, taking over the E 
slot for itself and moving the CD-ROM 
drive to F. 

Unlike Pentafluge, Cyrus had a network 
drive mapped to F, but that didn't matter. 
The SCSI Zip drive became E, the CD-ROM 
drive became F, and the F network con- 
nection vanished. Actually, it didn’t quite 
vanish. While I could read the CD-ROM 
drive as Е, when I went into My Computer 
and looked at network drive connections, 
the pull-down menustill showed F as a net- 
work connection. 

Shutdown was normal, and booting up 
with a cartridge in the Zip drive produced 
no different result from when there wasn’t 
a cartridge. That is, while booting with a 
cartridge displaces the D partition on 
Pentafluge, it doesn’t do that on Cyrus. No 
one I’ve spoken to can tell me why. 

The next step was to connect both Zip 
drives to Cyrus. They worked fine, with 
the parallel drive taking the next empty 
drive letter (С), while the SCS! drive dis- 
placed the CD-ROM drive as usual. Finally, 
I turned on the DRM-624X, leaving both 
Zip drives attached to Cyrus. Everything 
worked. The SCSI Zip drive took over E; 
the internal CD-ROM drive became F; the 


e you develop MULTIMEDIA слов 


you're sure to have the kinds of problems that only 
NSTL testing can help you solve. 


Solutions that will help you to lower technical support 
costs, avoid unexpected incompatibilities and unfulfilled 
expectations and achieve and/or confirm higher levels of 
graphic and audio performance. 


In other words, NSTLs independent testing 
helps you to repeal Murphy's Law. 


So, if you want to improve your market- 
ing, enhance your product designs, 
sharpen your competitive edge...and 
make sure your products do, in fact, 
live up to all your advertising claims.. 

. апа all your customers’ expectations | 
..come to NSTL. | 


THE LATEST METHODOLOGIES 
THE SAVVIEST ENGINEERS 


tionality, compatibility, aps cS and d osa across 
— platforms. In fact, no multimedia test suite is 28... 


mm know how to find problems you never knev yO 
had...before your customers find them. | | 


CUSTOMIZED TESTING WITH 
PLUG-IN, PLUG-OUT EASE 


We have Macs, all of the popular desktop PCs, multimedia 
notebooks, 2x to 8x internal and external CD-ROM drives, 
VESA and PCI video, SCSI, IDE and PCMCIA controllers, 
MPEG, and a Brobdingnagian library of CD-ROM titles. 


So, we can test at any stage of product develop- 
ment on dozens of configurations with plug-in, 
plug-out ease. And world-class accuracy and relia- 
bility. Quickly. Hassle free. 


That's because at NSTL everything is up and run- 
ning. Ready to be configured to duplicate your 
environment and solve your problems. At a 
moment's notice. 
m У Di 

N STL а can test our [multimedia] 
programs on very short notice and with 
| | quick turnaround. And they've 
uncovered problems that we didn't 
catch after our ‘enue testing. 
Their understar ој multimedia 
О the I-user market 

have helped us deliver stronger bug- 

free program " David Harmon, 
Manager of Technology and 
Development Support, Dis- 
covery Channel Multimedia. 


| Now it's your turn.. 

uild customer confidence. Sharpen your 
competitive edge. Let customers know that your 
products have passed rigorous, independent tests 
that verify their “as advertised” compatibility and 
functionality. 


CALL 1-800-220-NSTL to request 
our brochure or a 1 proposal detailing the scope, pricing, 
and scheduling of confidential product testing services, 
and/or to arrange a tour of our laboratories. 


Do it right now and we'll send you \. 
a FREE copy of the PC Digest issue 
on multimedia notebooks. 

No risk. No obligation. 


NATIONAL SOFTWARE TESTING LABORATORIES 


A Unit of Datapro Information Services Group 
A Division of The McGraw-Hill Companies 


625 Ridge Pike, Building D, Conshohocken, Pennsylvania 19428 610-941-9600 FAX: 610-941-9952 
e-mail info@nstl.com World Wide Web http://www.nstl.com 
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Of Zip and Spam and NT 4.0 


DRM-624X took over С, H, 1, J, К, and L; 
and the parallel Zip drive took the lowest 
unused drive letter after L. 

The interesting thing about this is that 
several of the drive letters between F and 
L had been mapped to other network 
drives. Those network connections sim- 
ply vanished—except that their ghosts 
remained in the network setup, and boot- 
ing up with the DRM-624X turned off 
restored them. 

The bottom line here is that both par- 
allel and SCSI Zip drives work quite well. 
They read each other’s disks just fine. The 
parallel Zip drive installs simply and works 
unobtrusively, finding an unused drive let- 
ter for itself. 

The SCSI Zip drive installs easily if you 
already have SCSI devices; otherwise, you 
will have to install aSCSI card and drivers. 
This isn’t particularly difficult, but it’s cer- 
tainly harder than just connecting a cable 
to the printer port. The SCSI Zip drive is 
more aggressive and will certainly dis- 
place a CD-ROM drive if brought up with 
a cartridge in the drive, and it may even 
displace a hard disk partition. You are 


BYTE Customer Service/ 
Ordering Information 


unlikely to prevent this no matter how 
hard you try. Otherwise, no damage is 
done. 

The SCSI drive is about three times as 
fast as the parallel drive and perhaps half 


in the Fujitsu literature mentions using this 
опа Мас, but SCSI is SCSI, and l'dbe aston- 
ished if you couldn't connect the DynaMO 
230 to a Mac. What you won’t do is read 
the DynaMO cartridges on a parallel- 


| had hoped that Merlin, the newest version of Warp, would be 
able to make use of the Doubleshot 133's dual processors. 


as fast as your average hard drive. Either 
can bea good way to add storage capacity 
to your system. I particularly like the par- 
allel Zip drive as a backup-and-sneaker- 
netsystem, but, of course, unlike che SCSI 
Zip drive, you can'tuse it with a Mac. The 
SCSI drive works well with both Macs and 
PCs. If you need storage space and a back- 
up system, either is pretty hard to beat. 
Recommended. 

Having said all that, I have to point out 
that I have for about a year had a Fujitsu 
DynaMO 230 magneto-optical (MO) sys- 
tem attached to a SCSI port on an ancient 
Cheetah 386. Гуе used it across an Ether- 
net, and it's about as fast as the SCSI Zip 
drive. It has always been reliable. Nothing 


port device. Still, the DynaMO 230 works. 
The drive and cartridges are smaller than 
thelomega Zip drivesand their cartridges, 
and each DynaMO cartridge holds a bit 
more than 200 MB compared to the Zip 
drive's 100 MB. 


W: installed the beta version of NT 4.0 
on the Doubleshot 133, which had 
previously been running NT 3.51. At one 
time, it ran OS/2, and I had hoped that 
Merlin, the newest version of Warp, would 
be able to make use of the Doubleshot 
133's dual processors, but IBM didn't put 
that feature in Merlin. IBM is beta-testing 
SMP for Warp Server. For now, to run OS/2 
with symmetric multiprocessing (SMP), 
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From time to time we make the BYTE subscriber list 
available to other companies whose products or services 
would be of interest to our readers. We take great care 
to screen these companies, choosing only those who are 
reputable. Furthermore, subscriber names are made avail- 
able for direct mail purposes only; telemarketing calls are 
strictly prohibited. 

Many BYTE subscribers appreciate this carefully 
managed program, and look forward to receiving informa- 
tion of interest to them via the mail. While we believe this 
information is of benefit to our subscribers, we firmly 
respect the wishes of any subscriber who does not want 
to receive promotional literature. Should you wish to 
restrict the use of your name, please send your request 
(including your magazine mailing label, name, address, 
and subscription account number) to: 


BYTE BYTE Magazine Subscriber Services 
PO Box 555, Hightstown, NJ 08520 
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PLATFORMS: WINDOWS NT * WINDOWS 95 • OS/2 • NLM 


Q: What does j^ take to deploy a youare stuck with clunky OS/22.11. While 
superior client/server application? Криос Ор Cosas cni 
A: А SUPERIOR SERVER | Í 


and relearn version 2.11. 
Installation of NT 4.0 was really simple 
STAAT withthe most RESULT? A solid, 
advanced client-side SDK on economical, easily 


on the Doubleshot 133. I haven't yet tried 
installing it on a machine running Win- 
the market: c-tree? Plus at deployable product that fits 
$895. your needs. 


dows 3.1 or Win 95; I’m told that’s a bit 
• Complete “С” Source code * Portable 


more difficult, but nothing excessive. One 
* ROYALTY FREE (Client Side) e Scalable 


thing, though: be sure you know the IRQ 
and port address settings for all your hard- 
* Multiple supported protocols * Exceptional Performance 
* Fast, portable, reliable ° Flexible 


ware. Unlike Win 95, NT doesn't even try 

to be Plug and Play. On the other hand, it 

* Powerful features like • Easy Server distribution won't change your settings for you once 
transaction processing • Convenient OEM terms you have them the way you like. 

• Win95, NT, and We haven't done a lot of work with NT 

Windows 3.1 ready СС Ж FAIRCOM 4.0, but what I’ve seen I likea lot. It's much 

Server" more like Win 95 than 3.11. In fact, you 

ADD a strong, multi- can use NT 4.0 quite a while before you 

platform, industrial-strength 


notice it isn’t Win 95. It’s also faster. Al- 
Server that supports. though few current applications have 
ә File mirroring 


threaded code able to take advantage of 

• Heterogeneous networking the Doubleshot 133’s dual processors, 
® Automatic disaster recovery ordinary single-threaded jobs are still 
* Multi-threaded design Heterogeneous TCPAP Network faster because NT 4.0 is able to trade off 
* Best price/performance between processors, putting all the back- 
available: from $445- $5745 ground stuff like network and disk oper- 
ations, monitoring the uninterruptible 
power supply (UPS) status, etc., on one 
processor while the other runs your task. 

In practice, it’s not quite that simple. NT 
4.0 has a utility that shows a graph of pro- 
cessor-use history. There are two such 
graphs for a dual-processor system, and 
it's interesting to watch how NT switches 
loads between processors as you load it 
down by networking to the server. 

There wasatime when OS/2 wasa tech- 
nically more elegant OS than NT, and OS/2 
Server was about the best server software 
around. I don't think that is true any 
longer; IBM long ago lost the marketing 
edge and may now have lost the technical 
edge as well. NT 3.51 is very stable and 
makes for a good server system; while NT 
4.0, even in the beta version, is fast, easy to 
use, simple to install, and looks like Win- 
dows to most of your network. Moreover, 
IBM is rapidly adapting its server software 
to run just fine on NT systems. If you have 
a large computer network system and the 
resources to manage it, you may have a 
need for OS/2; but NT 4.0 seems to be the 
NT for the rest of us. More when I know 
more, but my first impressions of NT 4.0 
are very positive. 

Meanwhile, the little Doubleshot 133 
remains the quietest system in the house. 
It'svery stable, and running NT 4.0, it may 
be the fastest networked system we have 
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You can't find a better client SDK with these features! 
Over sixteen years of proven reliability and performance. 
No one else supports over 30 platforms in this price range! 


c-tree Plus? FairCom Server® 


® Complete С Source • Client/Server Model 

• Single/Multi User • Transaction Processing 

• Client/Server (optional) • Requires <2MB RAM 

ә Full ISAM functionality • Online Backup 

® No Royalties • Disaster Recovery 

e Transaction Processing • Rollback - Forward 

• Fixed/Variable Length Records e Anti-Deadlock Resolution 
• High Speed Data/Index Caching • Client-side "С" Source 

• Batch Operations • Multi-threading 

• File Mirroring ® Heterogeneous networking 
• Multiple Contexts ® File Mirroring 

• Unsurpassed Portability ® OEM/Source Available 
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FOR YOUR NEXT PROJECT CALL FAIRCOM: YOU 
CAN'T FIND A BETTER HETEROGENEOUS 
CLIENT/SERVER SOLUTION! 


Also құл about these FairCom products: 


d-tree™ r-tree® ODBC Driver 


РАЈВСОМ! 


CORPORATION 


WWWeb Address: http: //www.faircom.com/ 
800-234-8180 

U.S.A. 4006 W. Broadway - Columbia, MO 65203-0100 

phone (573) 445-6833 fax (573) 445-9698 

EUROPE Via Patrioti, 6-24021 Albino (BG) - ITALY 

phone (035) 773-464 fax (035) 773-806 

JAPAN IKEDA Bldg. #3,41-112-5, Komai-chou - Tsu-city,MIE 514 Japan 
prong (28821 29-7504 tax (0592) 24-9723 
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IT’S AMAZING HOW МАМУ 
COMPUTING EXPERTS PRACTICALLY LIVE 
AT THIS ADDRESS. 


With so many web sites popping up today, its hard to know which ones Net the best 
results. Especially if you're an advertiser looking to reach key Information Technology prospects. 

Fortunately, the answer is close at hand. №5 called Тһе BYTE Site, and more computing 
influencers worldwide call it “home” than just about any address on the Web. 

The BYTE Site is the online version of BYTE magazine, the worldwide technical authority 
for computing experts. That means its chockfull of insights and information about the IT market 
from products to applications to trends. On The BYTE Site, visitors can instantly access every BYTE 
article published since 1993 through the BYTE Archive. Read all about the newest products and 
technologies in our Virtual Press Room. Share viewpoints with BYTE editors worldwide by on-site 
Email. Even download industry standard CPU test suites from our BYTEMarks benchmark service. 

With features like these, its no wonder The BYTE Site logged nearly 150,000 visits this 
past January alone, and posted an overall repeat 


visit rate of 4196. Not surprisingly, its become 


equally popular among advertisers. Thats because 
The Byte Site offers such interactive marketing options as hot-linked AD-Action buttons to showcase 
product information, catalog listings and data sheets. Plus our Virtual Press Room where users can 
access the latest press releases from your company. 

To learn more about The BYTE Site, call John Griffin, VP/Publisher at 603.924.2663. Or 
find him on The BYTE Site at http:/Awww.byte.com. You'll discover reaching computing influencers 


worldwide is easy once you know where they live. 
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THE GLOBAL AUTHORITY FOR COMPUTING TECHNOLOGY. 
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Of Zip and Spam and NT 4.0 


here. Those dual processors really speed 
things up. Just now, it is the NT experi- 
mental machine, but once I’m sure NT is 
stable, I think ГИ put the Micropolis exter- 
nal 4-GB drive on the Doubleshoot 133 and 
make it the main Chaos Manor server. 


isioneer’s PaperPort Vx is a blooming 
little miracle. 

This is a gadget about 4 inches tall, 3 
inches deep, and a foot wide. It sits any- 
where you like and connects to a serial port 
with a normal cable. Once installed, you 
activate it by feeding it a sheet of paper. It 


reads your papers, one sheet ata time, into 
image files, one file per sheet. 

Installation was simple: I plugged the 
PaperPort Vx into the COM1 serial port, 
connected its power supply, and ran the 
installation program. The software seems 
to have scanned my system, because when 
it was done, the PaperPort “desktop” had 
icons for Microsoft Word and WinFax, as 
well as “printer,” Exchange, Excel, Word- 
Pad, and Paint. 

I fed in a printout of some e-mail Га 
received on BIX. The PaperPort Vx pulled 
it through and quickly made an image file 


“Tough questions to ask about UPSs. 


And the answers you'll get if you ask...” 


Aren’t all UPS warranties alike? 

No. Deltec offers the industry’s longest, 
most comprehensive warranties 
including 5- and 10-year pro-rated 
warranties, $25,000 Load Protection, 
and a 60-Day No Questions Asked 
Customer Satisfaction Guarantee. 


Aren’t all UPS batteries alike? 


Batteries, the most critical component of 
any UPS, are alike. Deltec is the only 
manufacturer to offer Advanced battery 
Management (АВМТМ) that uses а 
patented 3-stage charger to double 
battery life. Exclusive circuitry also 
provides reliable advanced warning 
when batteries require service — so 
users are never left in the dark. 


What determines price/performance 
value? 

From PCs to mainframes, Deltec UPSs 
are, the price/ performance leaders in 
the areas most important to users: 
reliability, ease-of-use, and customer 
support. Deltec’s goal is to offer 
products with unique user benefits at 
very competitiv е prices. 


Call today for a FREE info kit: 
рр “tans 
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How important is a broad product line? 
Deltec's roots were established 
protecting critical mainframe applica- 
tions. We now bring those advanced 
features to micro UPSs with the most 
comprehensive product offering 
available and factory trained service 
engineers throughout the nation. 


How do yov evaluate system reliability? 
After more than 25 years as a technol- 
ogy leader end-users, independent test 
labs, and leading computer manufac- 
turers alike have rated Deltec UPSs #1 
in this vital area. 


Why is power қ ай software 
important? 

Protecting data is as important as 
safeguarding hardware. Deltec’s power 
management software saves data 
throughout the network and ensures 
graceful shutdown during extended 
blackouts. LanSafe Ш and FailSafe Ш 
packages are compatible with all major 
operating systems — and work with 
Deltec’s, as well as other 
manufacturer’s, UPSs. 


DELTEC | 


Innovators in Power Protection for 25 Years 
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of the document. Then I dragged the im- 
age onto the WinFax icon and sent it to my 
fax machine downstairs. It came out quite 
readable, as good as any fax comes out on 
my old thermal fax machine. 

Then I dragged the image onto the 
Microsoft Word icon. That automati- 
cally activated the OCR to produce a Word 
document. It made one mistake: the orig- 
inal said *pc." The OCR read that as “ре.” 

I’ve also fooled around with other stuff. 
There are a bunch of settings to get dif- 
ferent qualities of OCR performance and 
image quality. It’s all quite intuitive, and 
now I’ve got electronic versions of some 
newspaper articles I’ve been saving, mean- 
ing I can find them by electronic search 
now. I think ГЇЇ do a lot more of that. 

I had one major glitch. Once when | 
fed ina sheet of paper, the electric fan blew 
it about as it emerged, and the program 
said the read had failed, although exami- 
nation of the document image didn’t show 
any problems. After that, though, the 
PaperPort Vx wouldn’t feed paper at all, 
and the software kept telling me there was 
no PaperPort device оп COM1. I even tried 
turning off the computer and bringing it 
back up, and still the Visioneer software 
insisted there was no PaperPort on COM1. 
Finally, I turned off the PaperPort itself 
by pullingits power cord. That worked: it 
processed the next sheet of paper I fed it 
just fine. Apparently that “reset” it. 

Visioneer also makes a keyboard with 
a PaperPort built into it, called the Paper- 
Port ix. It has a separate power supply, so 
presumably you can "reset" it the same as 
with the stand-alone version. I'm fairly 
picky about keyboards, so I haven't tried 
ityet, Бик ГЇЇ have one of the interns install 
it at his station. I'm sure it will work; my 
only question is whether Га like the Paper- 
Port ixas а keyboard. More another time. 

Disk space keeps getting cheaper. You can 
puta lot of documents опа 100-MB Zip car- 
tridge; and that’s а lot of paper you don’t 
have to keep around. My son Richard uses 
a PaperPort to keep his paper files small, 
and it sounds like a good habit to get into. 
I expect ГИ be writing about this again. 


ou’ll have noted that my primary e- 
mail address remains jerryp@bix 
.com. BIX began as the BYTE Information 
Exchange and was eventually sold by 
McGraw-Hill to Delphi, which was later 
bought by News Corp. Recently, a group 
of Delphi/BIX employees with some out- 
side backing bought both BIX and Delphi 


and are making а going concern of both. 

ВХ isn’t for everyone. It’s small, and the 
interface is text-based and command-line- 
driven. It looks old and clunky. The appeal 
of BIX is the information density. BIX never 
exploded the way the Internet did, and as 
a consequence, there are intelligent tech- 
nical conversations and very little spam. 
When you ask a question on BIX, you get 
a reliable answer. 

My usual access (о BIX is through а 
shareware program called Galahad. This 
is a Windows/ Win 95 program that goes 
out to BIX, logs on, downloads all my 
e-mail and all the message traffic in the 
conferences I belong to, and then logs 
off, letting me deal with everything off-line 
with reasonable text editors. It’s one of the 
main reasons I stay with BIX. 

The main problem with Galahad has 
been using it on multiple machines. Gala- 
had keeps all kinds of reference files, 
archives, and databases, and transferring 
all that when I want to use a different ma- 
chine is a major pain. Then, just today, on 
BIX, BYTE technical editor Russell Kay sug- 
gested the solution: put Galahad—pro- 


т 
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gram, logs, files, апа all—on а Zip саг- 
tridge. Carry the lomega parallel Zip drive 
in checked luggage—a good idea for a 
backup system since I do а lot of work on 
the road—and access BIX that way. When 
I get back home, I attach the Zip drive to 
the parallel port of the system I'm using. 

I haven't tried this, but I will. ll prob- 
ably go even further: since I have five Inter- 
net accounts and three e-mail boxes, I’ll 
put all that Internet stuff on a Zip car- 
tridge. Working out a backup system 
shouldn’t be too difficult. Yet one more use 
for the parallel Zip drive. 

Meanwhile, BYTE readers weary of the 
bickering and nonsense in much of the 
Internet might think about BIX, where all 
conferences are moderated and most of 
the participants really do know what 
they’re talking about. 
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both exactly what their titles imply. If you 
work with odd computers, particularly 
older ones, these are invaluable: page after 


Chaos Manor 


page of technical data, all in one place. 

The game of the month is the Strategic 
Studies Group’s The Complete Carriers at 
War. All the older Carriers at War games 
and construction tools, plus new scenar- 
ios, including the North Atlantic and 
Mediterranean. Suppose the Germans had 
gotten control of the entire French navy: 
could the British have beaten the combi- 
nation? Plus the entire Pacific carrier war. 
Lots of realism and no arcade action. 

The CD-ROM of the month is The 1996 
Grolier Multimedia Encyclopedia. It’s 
well balanced between details and brevity. 
Philip Jose Farmer defined a dullard as a 
person who can go to the encyclopedia, 
look up one item, read it, and close the 
book. It’s fun to browse Grolier. 

The book of the month is by Cicely 
Veronica Wedgwood, The Thirty Years War 
(Routledge). I thought I knew all I wanted 
to about the Defenestration of Prague, 
Friedrich the Winter King, Father Tilly, 
Cardinal Richelieu and Father Joseph “the 
gray eminence,” and Wallenstein, but once 
I opened this wonderful book, I found a 
wealth of details more fascinating than any 


Imagine if you could take all of your forms-based data 
and instantly send it to your database—no manual data 
entry, no delays. Stop imagining and do it today with 
TELE/orm, the most accurate and affordable forms 
processing software available. 

TELE/orm: has the power, speed and accuracy you 
need to automatically collect data from scanned or faxed- 
in forms. Using familiar communications—paper and 
pen, fax machines and modems—TELEform reads 

МЫ, | hand-printed, typed and filled-in data. 


READS MACHINE 


TEXT (ICR) 


READS OPTICAL 
MARK RECOGNITION 
ENTRIES (ОМЕ) 


READS BARCODES . 


PHONE: 619-752-5200 ҒАХ: 619-752-5222 


Circle 170 on Inquiry Card. 
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Eliminating data entry means your staff will be free 
for more productive activities. Having data entered 
in seconds means increased productivity—you'll 
work smarter, capture more data, faster and 
with less effort. 

Thousands of companies use TELEform: to 
make their businesses more efficient. Join them by 
calling 800-659-8755 today. 

For more information, visit Cardiff Software's 
Web site: http:www.cardiffsw.com. 
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Chaos Manor 


Of Zip and Spam and NT 4.0 


novel. Part of Hitler’s popularity came from 
his promise to upset the Peace of West- 
phalia that ended the Thirty Years War. 
The computer book of the month is by 
Gary Frerking, Nathan Wallace, and 
Wayne Niddery, Borland Delphi How-To 
(The Waite Group). I've neglected Bor- 
land Delphi in my language discussions, 


and I shouldn't: it's a practical language 
every bit as useful as Visual Basic, and, 
being rooted in Pascal, it has a more logi- 
cal structure. The book teaches through 
examples and includes a CD-ROM with 
hundreds of subroutines that are useful 
in themselves as well as worth studying. 

А computer book I overlooked when it 


PRODUCT INFORMATION _ 


The Complete Carriers VPM Doubleshot (with PaperPort Vx about $299 
at War $69.95 Windows NT) $2599 PaperPort ix about $349 
Strategic Studies Group Diamond Flower, Inc. Visioneer, Inc. 

Pensacola, FL Sacramento, CA Palo Alto, CA 


(904) 469-8880 
fax: (904) 469-8885 
Circle 977 on Inquiry Card. 


(800) 808-4334 
(916) 568-1234 


Cyrix 6x86-P166 $3939; 
without monitor, $3389 
Cyrix Corp. 

Richardson, TX 

(800) 340-7501 


fax: (916) 568-1233 
http://www.dfiusa.com 
Circle 979 on Inquiry Card. 


(800) 787-7007 

(415) 812-6400 

fax: (800) 505-0175 

or (415) 855-9750 
http://www.visioneer.com 
Circle 981 on Inquiry Card, 


The 1996 Grolier Multimedia 
Encyclopedia $59.99 
Grolier Interactive, Inc. 


Zip 100-MB Removable Disk 
Drive SCSI or parallel version, 


(214) 968-8388 Danbury, CT $199.95 

fax: (800) 340-7532 (800) 285-4534 lomega Corp. 

http://www.cyrix.com (203) 797-3530 Roy, UT 

Circle 978 on Inquiry Card. fax: (203) 797-3130 (800) 697-8833 
http://www.grolier.com (801) 778-1000 

Doubleshot 133 (with 05/2 Circle 980 on Inquiry Card. fax: (801) 778-5763 


SMP 2.11) or Landmarg P133 


http://www.iomega.com 
Circle 982 on Inquiry Card. 


first came out is Susan A. Kitchens’ The 
KPT Bryce Book (Addison-Wesley). Bryce 
is the landscape-generator software por- 
tion of the Kai’s Power Tools series; Kai’s 
Power Tools are one of the reasons Mac 
computers are so much fun. Kitchens starts 
with basics and explains how to build 
structures, from castles to planets, with 
examples, including the inevitable CD- 
ROM of routines and pictures. If you use 
a Mac, you’ll like this. 

As usual, Гуе written more than will 
appear in the magazine. You can find it on 
BYTE’s Web site. You might also want to 
check out http://www.earthlink.net 
/discontinuity, where John C. Dvorak and 
J argue critical issues. ІЙ 


Jerry Pournelle is a science fiction writer and 
BYTE’s senior contributing editor. You can write 
to Jerry с/о BYTE, One Phoenix Mill Lane, Peter- 
borough, NH 03458. Please include a self- 
addressed, stamped envelope and put your 
address on the letter as well as on the envelope. 
Due to the high volume of letters, Jerry cannot 
guarantee a personal reply. You can also contact 
him on the Internet or BIX at jerryp@bix.com. 


SOMETHING MISSING? 


Complete your BYTE collection by ordering Back Issues today! 


1991 1992 1993 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 


November 


December 


Windows Windows "33 
Portability В Guide Summer’93 
B Guilde Fall ‘93 


Special Issues  °"*=“ 


Special Issues U.S. Delivery $3.00, Foreign Delivery $4.00- 1990 thru 1996 U.S. Delivery $6.50, Foreign Delivery $8.50, 
Canada & Mexico $7,00- All issues prior to 1990 U.S, Delivery $3.00, Foreign Delivery $4.00, (Call for availability) These : 


1994 


1995 1996 


Check enclosed 
: VISA 
| Сага # 
| Ехр. Ва{е 
| Мате 


: Signature 


| First Мате 
| Last Мате 
| Address 

: Address 

: City 

: : State 


prices include: postage (05), surface mail (foreign). "АН checks must be in U.S, funds and drawn on a U. S. bank. : 
Please indicate which issues you would like by checking (v^) the boxes. Send requests with payment to: ; 
Back Issues, One Phoenix Mill Lane, Peterborough, N.H. 03458, (603) 324-9281 
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BUYER'S 
GUIDE 


Essential Products 
and Services for 
Technology Experts 


Mail Order 


Top mail-order vendors offer the 


latest hardware and software products at 


beds Ы > _ the best prices. Раде | 


Hardware/Software 
Showcase 

Your full-color guide to in-demand 
hardware and software products, catego- 


rized for quick access. 


Buyer's Mart 
The BYTE classified directory of 


m iL a * 


computer products and services, 
by subject so you can easily locate 


the right product. P 


OCTOBER 1996 BYTE 169 


2 4% Texas 3 
= 1A 88 77. INSTRUMENTS —4 


МЕТ TravelMate 
‹ 6020 апа 6030. 
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тм 4 Бы, à N 1 
Jaz drive У" Jang ndar 
ы» Ao = НЫ 2d = "m $996 WIN 100 P i | * „Ж қ 0 егіс п lance anc | j flexit billi | ћу 
есин пага чете Praduct of the year | ^ Мм," | 03 
Simply plug Iomega"s Jaz drive into а SCSI port and you have a second P ND AA ' | | d — нс -* iiie rena жи рар 
hard drive with а full gigahyte of capacity instantly. Unlimited storage | = | i | ey. oe 8MB 8020) ог 16 Ө) 
space is yours by simply adding disks as needed. i ‚е —— ті standard € 1.08GB (TM6020) ог 1.352 В (TM6030) hard 


drive 9 Optional integrated 6X CD-ROM drive % 11.3" 
(TM6020) or 12.1" (TM6030) TFT active-matrix SVGA color 


+ 12тв average seek time, up to 6.6MB per second sustained transfer 
rate 9 Burst transfer rate: 10MB/sec. € Buffer size: 256 КВ read/write 


P Interface: Fast SCSi-2 Ф 1-year limited warranty | DW 4 { ГА display € 28.8K bps uae. 

5399» ells АПА: 
o | --————"qea 4? = - с А 00 CDW 62710 TM6020........¢ Di At | ' CDW 70835 
| Leinen 94 | CDW 58389 


а) TM а 
^4 f? A00 | oy: l A Я ИЗ 26 
1GB Jaz disk РС.......................... 9124” сом 62711 і or less ! TM6030........9°FOUO"™ CDW 70837 


Free Now Up-to-Date personal organizer software оп CD when you register your new fomega The i гора = iy nd —- Registered 
Zip, Јаз or Ditto drive. Offer fulfilled via manufacturer coupon. Offer valid 8/ 1/96-1/31/97. тағда of Intel Corporation 


_ HARDWARE, SOFTWARE & PERIPHERALS AT ///7 
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ХАДА PRICES 


— _ SOFTWA RE = | 4ETWOR IRKING PROC JC * | ЧЕ WOR I: KING 44 200 CTS | | МЕНІ DEVICES 
Adobe PageMaker V8.0 WIN 3.5/CD ................. 545.7 Novell Artisoft EPSON 
Adobe PageMaker V6.0 WIN upg 3.5/CD............132.81 — ‘meres in PhotoPC digital сатега........................................ 499.00 
| Adobe Photoshop V3.0.5 WIN 3.5/CD ...... 545.78 NetWare 4.1 Starter kit 3.5" + CD. ‚245.54 ActionScanning System |!............................... 403.21 
Adobe Photoshop V3.0.5 WIN upg....................... 198.55 DT COT Ni НИР „60 Add-on КИ + CD ag Bg Е51000С color всаппег..................................... * 
Arcada Backup for Windows 95 ............................. 86.80 ЕД оте) ее Ни ООН A 1618.15 1-ивег comp upg CD M TET ES1200C Pro color всаппаг............................... 4.01 
Caere OmniPage Pro V7.0 WINSS vers upg........ 113.65 25-usar CD .............. €——— 2381.71 10-user comp upg СО... 2.51 (7 HEWLETT 
Corel WordPerfect Suite V7.0 WIN95 CD 241.34 L'A CED o — E ARDT. 0251.28 ModemShare V7.0 ЕЙ PACKARD 
| Corel WordPerfect Suite V7.0 УЛМӘБ upg 3520 133.70 оно МАШИНИ и 4503,48 1 shared port, unlimited users... ——— HP Scanjet 4P flatbed всаппег............................ 408.08 
0 ирд Su ....... = 4 shared ports, unlimited users .. —— 7o HP ScanJet 4C flatbed scanner ........................... 004.09 
анай LÀ рр ос 32 shared ports, unlimited users ...........——— 1560.24 НР ScanJet 4C document feeder oee 155.97 
ога! WordPe uite WIN 3.5/CD................... 214.38 
ам Sh 898.03 KODAK 
Corel WordPerfect Suite WIN СО.........................2 41.34 1874.17 COMPAQ NN m 
Cel Vrae Dun UD ақа INL. — 825.28 —  Netelligent 1087 РС! controller ......................... 105.80 DC40 Digital Sclence Camera... 599.00 
| wind раде. = а Aen upg CD .............. p= - в Netelligent 10/100BTX PCI сопігоһег................... 139.08 DC50 Digital Sclence Camera..............................890.00 
re i EEE КЛИНИЦИ R E 4809.4: Меге бег! 2000 8 1087 repeater ... 484.350 
| ee Ги acus сана — gem o GroupWise V4.1 Netelligent 2000 ‘port 1087 repeater ............... 619.70 
atasiorm Procomm Plus Өз 4122.71 ' 
Datastorn Procomm Plus V3.0 WINSS/WIN CD .......121.17 йо; client/admin CD ................................. 471. intel \ | 
Datastorm Procomm Plus V3.0 WINSSAWIN upg ....... 5.04 gle-user license .........................................М mn „16. 
Delrina WinFAX PRO V7.0 МИМд5. 11.35 Vg. А oae: ии ee пере, 4 ERN MS ^ Lun —— — Y = 2 TrackMan Live! cordless pointer... |: 6.44 
Delrina WinFAX PRO V7.0 WINS5 СО................... 78.82 50-ивег coos E EtherExpress 16 combo .. ысын ies ЕТ ҮТ PageScan color scanner... 287.02 
GoldMine V3.0 WINDS ................ ena 169.52 EtherExpress 16 combo Брас е 542. . 
Helix Hurricane V2.0 WINSS/WIN.......................... 42.98 10-user CD .................... € 515,02 EtherExpress PRO/10+Mbps ВА. онон 98.25 Computer Corporation 
intuh QuickBooks V4.0 WIN ................................... БИШ ЕШ ИИ ен ВН EtherExpress PRO/100Mbps РС!......................... $9.0 Vista-S6E SOHO scanner .. 43 
100-user CD ........... V———ÁÁ.— EtherExpress PRO/100Mbps EISA ...................... 2 Vista-S-12 scanner ...............................................1 м. 
Intuit Oulcken V5.3 WIN .........................................@] 
L ec ЕЛП Vi ie... Single-user CD NetportExpress EL Еїһета!................................. $: М VISIONEER 2m 
otus ) E UE ен bor co Act canned... са TokenExpress PRO ISA LAN adapter .................. 2 PaperPort Vx scanner... ҳа — 20148 
pea кчө ea wii = „= —— indie ТОСЕ ОО m но Li LINKSYS PaperPort ix scanner ............ erre 7091.94 
us эталозциле NE E 
Lotus SmartSuite V4.0 WIN upg........................... 8. талай 35.68 мом "me | 
McAfee VirusScan V2.0 WINDS.......... о a tats eatin, с 
В >= ЖОО ШИН әр BackOffice Server V2.0 Combo PC/Ethernet card 10ВТ........................ 105.88 Mag Innovision DX1795 PnP 17" 26mm ......... 
| McAfee VirusScan V2.2 УФ\М............................. Version up ср.. ‚.........888,14 РС Card LANmodem 10BT .................................. 539.85 Mag Innovision DX15T 15" .28mm.. 
| Microsoft Access V2.0 WIN .. Comp upo CD.. 1899.0: э Mag Innovision DX17T 17" .26mm... 
Місговой Access V2.0 WIN upg... vo 114,88 Full version СО. 1958.91 SMC Mag Innovislon MXP17F 17" 26mm... = 
Microsoft Encarta Encyclopedia 1996 WIN б. Е-ЕБӨПІ BOOFIBO scant oae 7m eroe orna 1159.88 EtherEZ совх T 91.83 Meg Innovision MX21F 21" Бе с ду НИНА ы t.25 = 
| 20-cilent license ................................................. 687.84 93 Magnavox СМ2099 14" .28mm ...........................252.2 
Microsoft Excel V5. 9 WIN = ирд pr LL a CEE ИЕ , ; ndows NT Server V3.51 EtherEZ — 449908004040040 95006949 000266080095 ти. в 1 Magnavox CM2015 15" .28mm | 9 
Microsoft FrontPage V3.1 У/М95...................... - Uu ou po ај ИЕ LI ЕЛЕ err I ti M EE 1139 Magnavox СМ1215 15" .28mm 
Microsoft MS-DOS У8.22 Ug ................................D 1.82 ҒЫН, лантан teenie 622.50 Е а aa ү а=. Pei or M силама. " ШЕ Magnavox СМ4018 17° 28mm 
Місговоћ Office Pro V4.3 WIN CD w/Bkshelf........53 Network Value Pack upg... —— 154.08 EtherPower coax PCI. “ages Magnavox 200М64 20° 31mm 
Microsoft Office Professional V4.3 WIN license .......453.50 Network Value Pack w/Intemet Info Server ..........889.16 E m —— ÓÁ————— C400 14" Вт)... 
Microsoft Office Professional V4.3 WIN upg ........ 54.25 Single-client ur ee ИИ УАТА STORAGE МЕС XV15« 15° .28mm 41 
Microsoft Office Pro w/Access WIN95 upg........... из. 20-сһелі ficense PACK ........................................... _ —=—.————— МЕС M500 15” .25тт.......................................... 528.2 
ft Professional WIN95 539.03 ndows NT Server V4.0 рн COLORADO МЕС XV17« 17" .28mm „199. 
eae а aquis at ан: а ш чады — Upg + 5-сіюпі license CD ............................... sn. STEMS re: ТАРИ кке 1619. 
Meca Om PIG VONBE CO ИРЕН eee ча: » Upg + 10-client license CD ................ ~ Jumbo 350 350MB TBU intemal 58.70 NEG XP21 21. DEMM -usoncoeacimcsseceensssitien 943. 
Microsoft Office Pro WIN95 upg CD w/Bkshell ....514.28 Comp upg + 5-client license CD................ — у Jumbo 1400 1.3GB ТВО intemal... $28.87 Semsung 1760 17" .28тт.................................. 759.0 
| Microsoft Office Std WINDS. ................................. 449.14 Comp upg « 10-client license CD... ї Trakker 350MB TBU parallel ........ 7158.12 Semsung 17GLsi 17" .26тт................................ 9 Н” 00 
Microsoft Office Std WINGS СО............................ 445.88 Server + 5-client license CD ...........1 WE p 4. T1000E 800MB TBU parallel 109.68 Sony Multiscan 158х 15° PnP .25mm .................. 59 
Microsoft Otfice Std WIN95 u 2533.87 Server + 10-client licanse CD .......... ШЕС.. —— TI икс чес: ви Sony Multiscan 159! 15° PnP 25mm 4 
fo BO as p boi at | 5.07 Single-client ЕС ЕРЕВАНЕ Е инрои: 1 92 ютеда Sony Multiscan 176!!! 17° PnP .25mm 
Microsoft Office Std WINBS upg CD..................... --- Single-client license... Кк” | Sony Multiscan 17sell 17° PnP 25mm 
лын НЫН mm pod Microsoft SQL Server V6.5 Zip drive 100MB parallel... 188.00 Sony Multiscan 208/1 20° PnP .30mm ............ 635-53 
Microsoft Otfice V4.2 WIN license... 582.05 Server + 5-client license СО... өзе 1228. mum 100МВ 8651. ——— 198.00 ViewSonic 15GS 15" 27mm... ME 5 
Microsoft Office V4.2 WIN ирч............................. 285,12 Server + 10-client license CD... emend 781 22 о Easy 800MB Travan internal........................ 118.00 ViewSonic 17GS 17" .27mm ..... 18.79 
Microsoft Plus! МИМО ...........................................@8.8% Server + 25- 9h "P pes анионы 3555.32 Ditto Easy BOOMS Travan extemal ...................... 148.00 ViewSonic G810 21° 25mm... 55 
Microaoft Plus! WINDS СО......................................@8,18 S-client license .. ми GEIR Јаз driva 188 internal 5С612..................... ‚599,00 ViewSonic Р810 21" 25mm - 64.28 
411.88 20-client license ... 084.2 Jaz drive 1GB extemal SCSI-2...........—-ee 499.00 ViewSonic P815 21" 25mm .. TT 
Microsoft Project V4.0 WIN ————— зан Тре Microsoft ‘Systems Mgmt ‘Server Vi. 4 Jaz driva 1GB cartridge A o 124. 00 ViewSonic PTB10 21: "Somm 1581.52 
| Microsoft Publisher CD Deluxe WINGS ................. 68.28 SMS Sarver Ср Унион - m. wu Пәле VIBWSOnIC FISIO eV. МТТ... enne 
| Microsoft Publisher V2.0 WIN ...............................: 69.28 "Lg. CD) Me—— —r 583. MULTIMEDIA AND | | 
Microsoft Visual Basic WINSSANINNNT 15.49 Single-client ІСӘП6Ә...................../.2222222Ҙ..... 48.14 РИММАСКЕ == 5 ч 
——— M 1 қ 20-client license валани нна ии ee ray 1 18. фа 739 71 CREATIVE 
upg E Microsoft SNA Server V2.11 10XTREME 10X COR їгїатла!.............................. 252.71 e а 
Microsoft Visual С++ Subscription WIN95 ........... — Cad RN 358.59 АСО Explorer 2X СОН recorder internal.............. 151.81 ; 
| Microsoft Windows 95 ..............................-у 183.47 Single-client Псепве................................................ 55.37 ЯСО 5040 2X CDR recorder internal ................... 041.20 Sound Blaster 16/3D Value PnP............................. 84.6 
Microsoft Windows 95 04.77 20-client license pack . 861.40 ЯСО 5040 2X CDR recorder external .................. 242.78 Blaster CD 8X іпіетіі......................................... 139.45 
а Дјеве ч Бон Exchange Server VA. ^ Vertex 2.608 optical hard drive intemal... 1311.61 SoundBlaster32 PnP .. .— — 7) 
34.7 Microsoft Exchange Server V4.0 optica 1511.01 
odas e carne оен 22.08 Server + 5-client license CD 839.6 Уепех 2.6GB optical hard drive external........... 1314.07 Sound Blaster AWE32 PnP .......————————- 222.4 
(Ка mee 48 Servet + TO-lient көпе Сб... 116 Sound Blaster Discovery CD ВХ 
| Microsoft Word V6.0 WIN Орбин v Server + 25-client license СО............................. 1899.72 Sound Blaster Performance 8Х............................ 
"ада саны Алена санааты > SyQuest* ADS TV Superscan 2 PC to TV converter... 292. 20 
ке WINS таи 45.1: "T nnectix QuickCam for Windows .........................98.08 
ni Сай уз. 32 WIN 592.59 M 22135 135MB IDE intemal ................................. 118.25 Connectix Color QuickCam for Windows .............209.4 
бутт cd т. к Ans =: 30900 EtherLink XL РС! 10ВТ............................. 112.20 Баш | ж--- жж ананын тынан ! ba EXP С05-621 portable ex CD-ROM КЇЇ... шш... 371.28 
meli dh. 4 36900 EtherLink XL PCI 108T 5-pack............. АО extemal ......................................118,2! wigame po ний C 
DRUG D EIDEM neci p): UE M 3C900 Ethemet XL PCI combo fe ——Ü 132.86 22135 135MB саппі96........................................ 19.45 EXP ВХ CD w/sound module PCMCIA —_ 59. 
Symantec Norton AntiVirus V3.0 DOS/WIN ...........49.20 3C900 Ethemet XL PCI combo 5-pack ................ 587. 10 EZFlyer 230MB SCSI extemal ............................. 281.47 Microsolutions 4X CD parallel ... — 
Symantec Norton AntiVirus У/ІМӨ5....................... 72. ! 30905 Fast EtherLink XL PCI 10/100ВТ.............. 137.01 EZFlyer E E: 291.47 Microsolutions 6X CD parallel ... 
Symantec Norton AntiVirus WINSS trade- up... .78 36905 Fast EtherLink XL PC! 10/100ВТ 5- “pack. 606. d — 230MB cartridge MÀ RETE ee 29,47 Microsolutions 6X CD w/sound parallel... 
| Symantec Norton NT Tools V1.0 WIN NT CD... Tm 45 5.00 SuperStack ІІ Hub 12-роп р 7,21 ———À 511. Microsolutlons ВХ CO parallel 51 
ym 4 че е: SuperStack || Hub 24-роп 10BT .......................... 871 18 /ERDRIVE PROCESSOR Міпоһа Snappy video still capture 81.9 
5 Norton Utilities V8.0 DOS/WIN 112.53 pe po ТЕКОВИ о S | 
тае с: ciis SuparStack ІІ Hub 12-роп 1008Т.................. 1828.88 ___ ои NEC 4x4 4X CD 4-disc changer internal.............88. 
Symantec Norton Utilities WINGS ........................ poe SuperStack Il Hub 48-port 100BT ...................... 5878.54 Р NEC 4Хс 4X CD 7-disc changer ежегпа!.............542.15 
Symantec phat eile а | 4) ii wee 1000 26 pon ES сан 3 Я т. | in NER ексе. pese не — t 
1 И 2 c -port Enet.............3117.2 ' EEE 
RE ЕЕ V5.0 DOS... 121.17 SuperSlack || Hub TR 12- 2 Жете 2” 2.51 Intel OverDrive ОХ4/75......................................... 14 2.12 МЕС 8V 8X CD internal ЇБЕ................................. 153. 71 
- YWHERE V7.5 WINQS/NT | 81.7 SuperStack || Switch 2 TR 12-port з... 5349. 47 Inte! OverDrive 0Х4/109...........!............................ 178.74 МЕС AXi 8X CD (мета! 58С$!-2........................... 341.76 
Symantec рсАМ ирд... 5. Inte! OverDrive Pentium 6ЗМН2........................... 138.68 МЕС 8Xe 8X CD external SCSI-2 ....................... 449,51 
5 ie Wi ы ara = “Ж! 14 Bay Networks Intel ыы Бе В mE үчү: D Остао о 599. 
Symantec WinFAX PRO V4.0 WIN ........................ (8.1 ay Intel OverDrive portable ^. — уге 34 
Ventana Netscape Navigator V2.0 WIN ................. 43.04 К 12-port hub 108T . \ Intel OverDrive Pentium 125MH2 up upg for 5/75.....289.24 € жақтын 6X CD portable ................ 
i и 1 М ІММТ...................269.78 Bol Stack 24.5011 hub 1087...... 3,10 Intet OverDrive Pentium 150MHz upg for 5/90.....319.20 SunMoonStar 8X CD жзеге IDE/ATAPI 
Visio Technical V4.1 WINSS/W BayS po 444 "456 2 қүш 3а es Eo 
Visio V4.0 WIN 3.5/CD ........................................ 132.88 BayStack 12-port hub 1008ТХ........................... 55. Intel OverDrive Pentium 166MHz upg for 5/100.. 5 SunMoonStar portabte ..............................271.8 
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+ 300 ог 600 dpi, with PQET, 
16 ppm print speed ® True 
1200 x 1200 dpi, 8 ppm print 
speed % 4MB RAM standard, 
upgradeable to 64МВ % 25MHz 
AMD 29030 CPU Ф Enhanced 
PCL? 5, PostScript" Level 2 
emulations ® 1-year LexExpress Warranty 
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Satellite & Satellite Pro Notebooks | 
100С5 5/75 ВМВ 500МВ 10.4" dual................... 1528.77 
110CS 5/100 ВМВ 810MB 11.3" dual ................. 1938.75 
110CT 5/100 ВМВ 810MB 11.3" асвуе............... 2489.07 
410CS 5/90 ВМВ 772MB 11.3" dual................... 2578.81 
410CDT 5/90 ВМВ 772MB 11.3" active 4X CD ..5249.60 


420CDS 5/100 8MB 810MB 11.3" dual 6X CD...2489. 
420CDT 5/100 8MB 1.26GB 11.3" active 6X CD3386.25 


Portege Notebooks 
500CS 5/120 16MB 1.26GB 12,1" dual.............. 3657.58 
500CDT 5/120 16MB 1.2608 12.1" active 6X CD ..4918.50 
610СТ 5/90 ВМВ 720MB 9,5” active .................. 2429.06 
650CT 5/133 18MB 1.26GB 11.3" active............ 4359.18 
Tecra Notebooks 
700CS 5/120 ВМВ 1.268 11.3* dual.................. 3899.52 


720CDT 5/133 16MB 1.2GB 12.1" active 6X CD5288.11 
730CDT 5/150 16MB 2GB 12.1” active 6X CD ..5896.81 


AST. 


Ascenila Notebooks 
J10 5/75 8MB 500MB 10.4* dual 


Уи оф trees T^ 


ен ава ава ааа 


430 5/100 8MB 800MB 10.4” йиа!...................... 25 
J30 5/100 МВ 800MB 10.4" active я 
J50 5/133 ВМВ 800МВ 10.4" active 


P30 5/100 8MB 1,268 11.3" dual 4X CD ......... 3351.5 
P40 5/120 16MB 1GB 11.3" active 6X СО ......328' 
P40 5/120 16MB 2.1GB 11.3" active 6X СО......3748.5 
Р50 5/133 ВМВ 800MB 11.3" active 4X CD ....... 
P50 5/133 8MB 1.2GB 11.3" active 4X CD ........49 


P50 5/133 24MB 1GB 12.1* active 6X CD ..........4217 
P50 5/133 24MB 2.1GB 12.1" active 5X CD ......4678.9 
Advantage! LHestyle Mini-towers 


9312 5/168 16MB 2.5GB 8X 2445.84 
9310 5/166 24MB 2.5GB 8X CD ........................2361.% 
9315 5/166 32MB 2.508 BX CD ........................2833.6 
9318 5/200 32MB sop BX OD m 
Advantage! Lo а Mini-towers — 
9304 5/133 24MB 1.608 8Х CD ........................ 1859.53 
9308 5/166 24MB 2.5GB 8X CD аа 2073,50 
9314 5/200 24MB 4GB BX СО........................... 2633.64 
Bravo Desktops 
LC 5100 5/100 8MB 630MB ............................... 1181.46 
LC 5100 5/100 16MB 1.2ОВ............................... 1418.58 
ЕС 5133 5/133 OMB 630MB ............................... 1293.52 
LC 5133 5/133 16MB 1.208 ............................1812.18 
LC 5166 5/166 16MB 1.2GB ............................. 1885.27 
MS 5100 5/100 16MB 1.2С6.............................. 1465.04 
MS 5100 5/100 16MB 2.10В.............................. 115.10 
MS 5133 5/133 16MB 1.268В.............................. 1775.70 
MS 5133 5/133 16MB 2.1668............................. 1886.33 
MS 5166 5/166 16МВ 2.168.............................. 2384.91 
Bravo Min-iowers 
MS-T 5100 5/100 16МВ 1:268.......................... 1719.31 
MS-T 5100 5/100 16MB 2.168.......................... 1831.01 
MS-T 5133 5/133 16MB 1.26В.......................... 1831.01 
MS-T 5133 5/133 16MB 2.108 .......................... 1991.29 
ThinkPad Rowibooke 

365ED 5/100 ВМВ 540MB 10.4" dual 4X СО.....1989.00 
365X 5/100 8МВ 810MB 10.4" dual ................... "1899.00 
365X 5/100 8MB 810MB 10.4" activa................. 2539.05 
365XD 5/100 8MB 810MB 10,4" dual 4X CD.....2238.15 
365XD 5/120 ВМВ 108 11.3° dual 4X CD ......... 2486.30 
365XD 5/120 8MB 1GB 10,4“ active 4X CD ......2947.13 
560 5/100 8MB 810MB 11.3" dual...................... 2678.94 
560 5/120 8MB 810MB 12,1" асбуе................... 3743.76 
560 5/133 ВМВ 1GB 12.1" active ...................... 4195.15 
760E 5/120 ВМВ 810MB 12.1" асНуе................. 4367.54 
760E 5/120 ВМВ 1.2GB 12.1" асНуе.................. 4421.11 
760E 5/133 16MB 1.08GB 12.1" active ............. 5947 = 


760ED 5/133 16MB 1.2GB 12.1" active 4X СО. си + 
760EL 5/100 8MB 810MB 11.3" диа! 


760EL 5/120 8МВ 1.0808 12.1" active.. 
760EL 5/133 16MB 1.0808 12.1” active... 


Aptiva — 

C33 5/133 16MB 1.6GB 8X CD... мем 1890.00 
C65 5/168 18MB 2GB 8X СО.............................2449.00 
C73 5/200 = 2. 2508 8X Ср... — 2698.01 
00 Sertes Desktops 
PC330 5/133 16M8 1 1268 3 Баје aco 
РСЗЗО 5/133 16МВ 1.608 3bays 
PC340 5/100 18МВ 1,208 4 bays 
PC340 5/133 16MB 1.288 4 bays 
PC350 5/100 16MB 1.2GB 5 bays 
РС350 5/133 16MB 1.2GB 5 bays 


QATÀ1:15 
SERVI CES YOU Win/Mac/DOS clien/DOS аатіп.....є "Е | CDW 65721 
со 291 
Тәй! Шсенке................................ӛ--- вые CDW 66615 
CDW 69073 Ти 51075 
BETTER E 940 (^ сом 71448 
CDW 69074 Р C4 OF ASS 
25 add'l licenses........... й Ð I JO СОМ 62358 
CDW* CARRIES OVER 20,000 PRODUCTS. IF YOU DON'T SEE ПД 211 
= ==: А A 
COMP ERS PRINTERS — E MODEM 5 & С TT UNICATIONS | 
а 
COMPAQ. Canon MOTOROLA 
Armada Notebooks рия BJ30 monochrome 268,80 — MuttiPASS 800 83.87 
1120 5/100 ВМВ B10MB 10.4" биа... 188823 вур мл 295.68 риписорујосаплах 400.00 ВАЗОНЕН ISDN adapter exiomal 365 
11207 5/100 ВМВ B10MB 10.4" active ............... 2208.02 В,С210.................. 149.00 MuitiPASS C2500 color BitSURFA Pro ISDN terminal adapter.. 345.80 
4110 5/100 8MB 810МВ 11.3“ йипа!....................2 496 В.С610.................. 428.00  print/copy/scarvfax 09,00 ModemSURFR V.34 28.8 intemal - 111.39 
41100 5/100 8MB 810MB 11.3" dual 879.37 BJC4100 ................ 228.00 ModemSURFR V34 288 internal ТТ 131.5 
4120 5/120 16МВ 1.08GB 11,3" dual .............3072.47 Moder BURFR V3s RA меа 7 
4120T 5/120 16MB 1.08GB 11.8* nctiva 2...... 3144. е2 EPSON’ OnlineSURFR У 34 28 В internal тен 133.08 
4180T 5/133 16MB 1.08GB 11.8" active ........... ~ OnlineSURFR V.34 28.8 extemal.................-.. 151.11 
LTE 5000 Serles Notebooks АР5000+ ..... LIML.. E 187.08 VoiceSURFR V.34 28.8 Імета!............................ 187.97 
5000 5/75 8MB 810МВ 10.4" active Li ОЕХ5000+ ............ "1386.48 Stylus 1500 ............ $95.08 
5100 5/90 8MB 810MB 10.4" active .. 4082, DFX8000............ 2338.18 Stylus Color 500.....279.00 (Robotics 
5100 5/90 ВМВ 610MB 10.4" active 2X CO....... A 88. Stylus Color Ц........, 219. “ 
5150 5/100 GMB 810MB 11.3” dual.................... 15.4 Stylus Color tis....... 1 69. SPORTSTER SERIES = 
5200 5/120 ВМВ 1.35GB 10.4" active 901.9 Stylus Pro color......578. ‘08 144 Wil mA! WI Bs... rrt eere 38.52 
5250 5/120 16МВ 810MB 10.4" active .. 24 Stylus Pro XL colori 799.00 14.4 extemal wfax.......... HL 
zo ЕЕ = ст і T < EL E V.34 28.8 internal pe = n2 
1. .1" activa 4. V.34 28.8 extemal w/fax ...................................... 8.21 
5380 5/133 16MB 2.1668 12.1" active ............. .17 UJ HEWLETT” Voice V.34 28.8 internal WAAR .......................- 189.29 
— * Does Desktops " PACKARD a т ч тартат 199 
30 5/100 ВМВ 630МВ............................... | DeskJet 340 portable 283.54 intemal wax ............... 4.93 
5100/1200 5/100 8MB 1268 1 HP Delo дао ee тие! printer... м ISDN 128K terminal adapter... 287.91 
5100/1200 5/100 16MB 1.2GB 4 DeskJet 820Сзе Color printer ......................... 599.00 COURIER MODEMS 
5120/1200 5/120 8МВ 1.2GB ............................. LE НР DeskJet 855Све color printer ........................ 412.51 V.34 28.8 Intemal #Лах................................. 138.90 
5120/1200 5/120 16MB 1.2GB .......................... 1802.90 HP LaserJet SP printer .................................. 881.83 V.34 28.8 extemal wifax с 175.85 
о pan cfl 8 НР Оса! Inkjet fax/copierlprinter ............. 404.03 І-тодет ISDN V.34 faxmodem intemal ............ 411.81 
5 ; бөл 200 s 2 ! EN: 1 268 | Р OfficeJet inkjet fax/copier/printer/scanner$9i I-modem ISDN V.34 —— extemal ..............9 1B. 5. 
1 Doo —M | _ BATTERY АСКИР 
5200/2500 5/200 32MB 2.568 2768. LEXMARK. Liar КЕ — 
6180/1200/CD 6/180 16MB 1.208 8X CD .........2542 APC 
6200/2500/CD 6/200 16MB 2,5GB 8X CD .........515 4039 10 Plus ......1064.45 Орга N ................2 2482.18 сана. 
Deskpro 2000 Serles Mini-towers - |o n] — 856.592 Орга В+ .............. 1255.82 Back-UPS Office 
5133/2500/CD 5/133 16MB 2,5GB 8X СО .........2073.55 Optra LX+ ............1848.38 — Optra Rt«.............. 1481.84 Back-UPS Pro 280 РМР" grespEQES о. 
5166/2500/CD 5/166 32MB 2.5GB BX CD ......... 46 21 | Back-UPS Pro 420 PNP... 
6200/2500/CD 6/200 32MB 2.5GB BX СО......... 1405 Back-UPS Pro 650 PNP . ve 1 
Deskpro жү Series Desktops Smart-UPS 700............ 
op May и Smart up 100 
5133/1080 5/133 16MB 1.08GB.................... iila реше 
5133/1620 5/133 16MB 1.62С8В.........................1 
5166/1620 5/166 16MB 1.62С8..............:........... 
5166/2500/LS 5/166 16MB 2.5GB...................... 
6180/1620/CDS 6/180 32MB 1.62GB 
6200/2500/LS/CDS 6/200 32MB 2.5GB $3 90 
Deskpro 4000 Series Mini-towers NA9PPOCOPRAYOPQODTOrOGODADAdAA Pana ы “ж 
5133/1620Л.5 5/133 32MB 1.620В.................... ВС a nd ы 
5168/2500/С08 5/166 32MB 2. ce RO 4%4%%4:98%%%%9%44%9%%%%%%тФфттетттачттачтетттчтеаағант : t 41 
Deskpro 6000 Series ин ipi 
5166/1080/CDS 5/166 18MB 1 d A D PRO 850 Фобии ино REESE FETE SEE EAR EE TREE EERE ESSER EES вах han ку! at M 1 
5168/1080/С0$ 5/166 32MB 1.08GB EX CD... BC PRO 1056... лава 
Isobar А e= репер R aana ста 
Oe ee 48.71 
ae ie 2 Е с ш шы ны 133.83 
niSmart Ен mM xi 
Deskpro 6000 6000 Series Min-towers ама АА сост HND -—— 2 н 534.2 
вибо Био pe xm е ———— OmniSmart 875 PNP .......................——.— ZA t 
8200/4200/PDS 6/200 32MB 4.2GB PD-CD ....../ 1381.50 E = к ‚ — VIDEO BOARDS 
NEC AY Seagate An 3D Xpression РОГ 2МВ.......................... 1729 
85.9 raphics Xpression PCI 2MB ........................ 22.5 
a m metae 165-94 АТІ Graphics Xpression ISA 2MB. ете” 128.81 
Versa Notebooks — 10868 Fast ЗС ee 269 75 ATI Graphics Pro Turbo PCI 2МВ......................... 252.28 
2400 5/100 ВМВ 810MB 11.2" dual.................... 2299.00 Сыз 2-ке, 30294 АТ! Graphics Pro Turbo РС! 4MB... 393.61 
240060 5/100 16 МВ 1GB 11.3" dual 6X CD.....28 9.00 3 14GB 24 ТА, НЧ п убрничу вия ринит ьиа ао фержачот о D % ATI Video Xpression РС! 2MB... -— 8.73 
4200 5/100 BMB 810MB 10,4" activo ........ 44 5% 244GB ae Eu PAP Зе р фута пуб ччении паз низоиинаовьаааьа т 9, 87 Diamond Stealth64 2120 PCI 1MB _ NAP | 1.31 
4230 5/133 ама 168 10.4" active 6X Ср BE .00 4.29GB F t 12 ОО Г ТЛ Ua 12 Diamond Steatthes Video 3240XL PCI OMB... E 72.00 
4050H 5/90 ЕМВ 810MB 10.4" active ................ 935.0 и rr aaa Matrox Millennium PCI 2MB WRAM ...252.29 
zn 8120 ene GB 2и activa pue x wl ! аз | %99>>949%94946%9:4-ве%%аи%%ававасваааеввавл фа РА р.г Matrox Millennium РС! 4MB WRAM... 2577.00 
6000H 5/100 16MB 1.08GB 11.3" active 6 $999.00 WESTERN Matrox Mystique PCI 2MB WRAM ...................... 83.01 
6030H 5/133 16MB 1.35GB 121" active 6X CD4999.00 DIGITAL а == 
6030X 5/133 18MB 1.44GB 12.1" active 6X СІ) 5388 Caviar 853MB EIDE PO CARD | 
е 00 MENSEM зСот Elfieifiil ШС ...................................... 138.88 
TEXAS Caviar 2.168 EIDE-2. nag ЭСот Etherlink ШІ 28.8 Enet ТВТ... a 
INSTRUMENTS Caviar 2.588 ЕЮЕ-2................ ME БЕШЕ iatis 
Extensa Notebooks = Hayes EZJack V.34 28.8 C — 4 
510 5/100 8MB 810MB 10.4 dual РУСАТ ТРОА 4; ` + Acculogic SIDE-4+ wipar 2 апа! qama.............. 29.18 ІВМ 14:4 - modit. 
S60CDT 5/75 8MB 1.2GB 10.4 “active 4X СО... Acculogic SIDE-34 w/on-board ВІ S... в. 57.18 IBM Ethernet adapter 1OBT ................................12®.44 
570CD 5/100 8MB B10MB 11.3" dual 6X СО..... 221 Adaptec AVA1505 SCSI-2 CD Kit... 8.07 ІВМ 28.8 data/fax пюйет................................... 5, 
570СОТ 5/100 8MB 1.268 10.4" active 4X CD .2! Adaptec 1542CP SCSI Master Kit.. 5.34 IBM Token Ring 16/4 .............................. E 
TravelMate Notebooks aus Adaptec PCI Ultra Wide SCSI КИ.............. 288.08 Megahertz 1087 Enet adapter w/XJACK. 
TM5100 5/90 8MB 1.2GB 10.4" active..............2 Promise EIDEMAX ISA 2HD on-brd ВІО... 25.81 Megaheriz 28.8 V.34 data/fax w/ XJACK. 
TM5200 5/120 8MB 1.2GB 11.3" active ............. 2 ) Promise EIDE2300+ VLB 4HD on-brd BIOS 6550.48.47 Megahertz 28.8 V.34 cellular w/XJACK . 
5 t E Megahertz 28.&/Enet cellular w/XJACK .............. 
TM6020 5/120 8MB 1.08GB 11,3” active ........ E 11.3 | м‹ IDE 7-8 MS 2 COR )MM И ГІТ!» ЗА тіс IMS | Megahertz 28.8/Enet combo cellular wiX JACK 
TM6030 5/133 16MB 1,35GB 12.1° active ........ 4808.2 = ERE Megahertz AllPoints wireless........................... 
ћ HEWLETT: оа nd E 8 NNI 
ew а etSurfer fax/modem 
| €) РАСкАНО hayes Simple 14.4 modem + маса... 884 
Vectra 500 Series Desktops ACCURA 144 intemal мах... C C 3E -- 1—1 ц"ҡ ж 7 
PC350 5/133 16MB 1.668 5 bays ............... 51060 5/120 16MB 1 28GB 6X СО............. 1018.17. ACCURA 144 extemal ОХ... ДЕНЕ) BMC ENER IUBT crimini OOM 
PC350 5/133 16MB 1.6GB 5 bays 6X СО 4998.82 Vectra 500 Series Mini-towers ACCURA 288 V.34 intemal w/fax ......................... 141.13 SMC EtherEZ combo с 9.6 
РС350 5/168 16MB 14 1.БОВ 5 Бауз....................ф 2146.52 515ССх 5/120 16MB 1.28GB 6X CD ACCURA 288 V.34 extemal w/fax ........................ 155.84 USR Sportster V.34 28.8 with DataViow... 195.65 
Snrins Desktops 515CD 5/133 16MB 1.62GB 6X СО................... 18 ACCURA 288 DSVD їпїөгпа!................................ 256.48 Xircom Ethemet 10ВТ à М Е 
PC700 5/100 16MB 1 1.268 5 bays ..................... 1893.94 515MCx 5/133 16MB 1.6268 6X CD ACCURA 288 DSVD әхетеі!............................... 252,52 Xircom Ethemet combo 7 
PC700 5/133 16MB 1.268 5 Бауб.................... 2079.62 515МСх 5/150 16MB 1.62GB ВХ CD OPTIMA 288 Business Modem extemal............... 217.94 Xircom Ethernet+modem 28.8 10BT 
PC700 5/166 16MB 1.2GB 5 bays ................... 2342.16 515MCx 5/166 16MB t.62GB 6X CD OPTIMA 288 V.34 internal w/fax.......................... 225.58 Xircom Ethemet«modem 28.8 combo 
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CDW' 


CDW? sells for less and services you better!" 


600-959-4239 0 


Visit our web Site! v vww.cdw.com 


application. Now you can send mes- 
gages, schedule meetings, and assign and truck vital tasks 
across nn entire enterprise - including WAN configurations 
and dissimilar messaging systems. 
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SMARTCACHEV 
SHARURAIDIV 


We Wrote the Book On RAID. 


- 
. 


у 


Check Out Our Latest Editions 


Communications Week called our SmartCache IV card with its optional RAID/Caching Module attached 
^..0ne of the fastest SCSI adapters we've ever tested.” And our performance doesn't stop there. The new 
SmartRAID IV high performance ULTRA SCSI RAID adapters offer an even faster processor, and your choice 
of one, two or three SCSI bus configurations. Maybe that's why SmartRAID IV adapters have been chosen by 
major computer manufacturers around the world as the standard RAID offering in their high-end servers. 


Key features of DPT RAID adapters include: 

e Hardware RAID 0, 1 and 5 

e Support for up to 64MB of cache 

® Powerful on-board processors for best performance 

e SmartCorrect, DPT's exclusive error correcting technology 

e Storage Manager software for easy RAID setup and maintenance 


Call us today for more information on DPT RAID products. Mention the key code at the bottom of this ad 
and we'll also send you a copy of our latest book on RAID entitled "RAID and SCSI Technology Papers." 
See for yourself why we say: SmartCache, SmartRAID, Smart Choice! 


ї COMDES 
1-800-860-4589 А 


ШОРТ 


атып |89610 Distributed Processing Technology 
Circle 200 on Inquiry Card. 


140 Candace Drive, Maitland, FL 32751 © Tel: 407-830-5522 ® Fax: 407-260-6690 ® sales@dpt.com ® http://www.dpt.com 


Operating Your PC up to 
300 Feet Away is a SNAP! 


Ш Locate your keyboard, monitor and Р$/2 
mouse up to 300 feet away from your 
computer 


Ш Uses two Category 5 UTP cables for 
lower installation cost 


Ш Works with PC, PC/XT, PC/AT, PS/2 
and 100% compatibles 


Ш Keep your PC in a secure, climate- 
controlled area and maintain 
access from crowded or harsh 
environments 


Ш Supports up to 1024 x 768 
non-interlaced resolution 


МАР 


уда vivo 
$ a. 


COME SEE US AT 
Networks Expo in Dallas, TX Oct. 29-31 Booth #1591 
COMDEX/Fall “96 іп Las Vegas NV, Nov. 18-22 at Booth #14254 


5 МАР 


PC EXTENDER E500 


Cybex Computer Products Corporation 
4912 Research Drive Huntsville, AL 35805 USA CYBE BEX. 
(205) 430-4000 (205) 430-4030 fax COMPUTER PRODUCTS CORPORATION 


http://www.cybex.com/ 


Circle - 198 on c— Card (RESELLERS: 199. 


Loop-back Plugs— 
9-pin serial, 25-pin serial 
and 25-pin parallel 
plugs, used for external 


I/O port testing. 
Get the best, most accurate 
full-system diagnostics package =| 
1cro- e 
for all your problem PCs. edis — 
у" 

Low-Level Formats all hard рана те 
drives including IDEs. Allows adr ve 

omes with both 3.5" 
relocation of Track 0. ME А 


Works with any PC regardless Work with any PC. 
of 0/5: DOS, Windows 95 & NT, 
0/S2, Unix, Novell, etc. 


де € 
dyes; AF (е) 
17 lier 09001 y yout 61 $ 
n en ie 
“а | Call for upgrade 0 e ae _ sone o 
IU ӘШІМ complete new features list! 2. NAO" оре а 


ICRO-SCOPE Universal Computer Diagnostics was developed to satisfy 
the expanding need for accurate system diagnosis in the rapidly growing 
desktop computer market. Patterned after super-mini and mainframe diagnostic 
routines, MICRO-SCOPE runs independently of any standard operating 
system, and is therefore at home on any machine in the Intel world. Speed, 
ease-of-use, and razor sharp ACCURACY are a few of the advantages that arise 


эз 
455; Чеч 


улезла 


from this system independence. Jerry Pournelle awarded MICRO-SCOPE & > ~. ына ре ма eC 
РО$Т-РКОВЕ Ше User’ 5 umo Award in 1р = 2-2. issue = ==. o: E e wat aù tor 
TH v 5 2252 


LOW-LEVEL FORMAT—Performs ү level format on all hard drives — 
including IDE drives. Ф TRUE HARDWARE DIAGNOSTICS—Accurate testing 6 АА | 
of CPU, IRQ's, DMA’s, memory, hard drives, floppy drives, video cards, etc. a - | 

RELOCATES TRACK 0 on hard drives that support relocation. % IRQ "ЈЕ —" 

СНЕСК— Talks directly to hardware and shows I/O address and IRQ of d 

devices that respond. 9 0/5 INDEPENDENT—Does not rely оп 0/5 for 

diagnostics. Talks to PC at hardware level. All tests are full function regardless 1 

of O/S (i.e. Windows, Novell, UNIX, 0/52). € IRQ DISPLAY—Show bits Complete Micro-Scope Manual— easy to 
enabled in IRQ chip for finding cards that are software driven (Network, Sound follow testing procedures and detailed error 
Card, etc.). Ф MEMORY DISPLAY—Displays any physical bit of memory code descriptions. See the features list at left to 
under 1 MB. Very useful for determining memory conflicts and available view some of the incredible wealth of testing 
memory space. Ф AND MUCH MORE...We don't have enough space here for capabilities this program contains. 

everything this software can do! 


Govt. Orders: NSN-7030-01-421-6459 


Call Now tor Special Pricing 


| 1-800-884-8008 = = == 


Optional Tutorial 


Tri-State Logic Probe—works 


with Post-Probe and enables testing and PC Trouble Shooting 
tr Videos—Call for titles and 
down to individual chip level. current prices. A wealth 
of technical help at your 
fingertips. 
Durable Zip-up Leatherette 
Carrying Case—all your tools 
in one organized easy to carry 
toolkit. 


Post-Probe Diagnostic Card— 
when Post-Probe detects an error, 
a 2 digit BIOS code will display on 
the card telling you exactly what's 
wrong with your PC. 100% com- 
patible with all ISA, EISA, Compaq 
and Micro-Channel PCs. 


Micro-Channel Adapter Card— 

ааа Г LL MN _ (behind Post-Probe card) allows Post- 
ec А ай ты ее” Probe to be used with Micro-Channel 
s gece i) | i ет” equipped computers. 


EI ELITR ' 


= в. 


› ЗА, = четче 
Р 051 TUS APCS); 
Fir: ^ ч ——————— Ag 


T 


4 h | 1 | n2 in | mt wah А” 
"TE is the only card that will function in every system on the market. The 
documentation is extensive, and not only covers the expected POST 
Codes for different BIOS versions, but also includes a detailed reference to the 
X | | bus signals monitored by the card.” —Scott Mueller from his globally 
2 и" recognized book, ‘Upgrading & Repairing PCs, Second Edition’ 


' Includes pads for voltmeter to attach for actual voltage testing under load. 
4 LEDs monitor +5vdc -5vdc +12vdc -12vdc. € Monitors Ні & Lo clock and 


Xm | OSC cycles to distinguish between clock chip or crystal failure. % Monitors 1/0 
~ mu D Write and 1/0 Read to distinguish between write and read errors. € Accurately 
=, monitors progress of POST for computers without POST codes. Ф Reads POST 


codes from any IBM or compatible that emits POST codes. ISA/EISA/MCA. 
" Compatible with Micro Channel computers. € Dip switch allows easy selec- 
tion of I/O ports to read. Includes TRI-STATE LOGIC PROBE to determine 
actual chip failures. Ф Manual includes chip layouts and detailed POST proce- 


Extensive Post-Probe Manual-—exhaustively complete, dures for all major BIOSs. Ф AND MUCH MORE. ..call for more details. 


containing BIOS error codes for most PCs on the market. Govt. Orders: NSN-7025-01-421-6467 
Look up the 2-digit error code in this manual and instantly 

diagnose your PC's problem. Also contains common chip Micro 2000, Inc. Makers of Professional PC Diagnostic Tools 
diagrams, descriptions and complete troubleshooting tips. 1100 East Broadway, Suite 301, Glendale, California, USA 91205 


Toll Free: 800/864-8008 е Phone: 818/547-0125 © Fax: 818/547-0397 
Web Site: http://www.micro2000.com 
International Orders please call: 


I NEED TRPUPGRADE. Micro 2000 Australia.............. 61-42-574-144 
H UT - POURGRADE Micro 2000 UK ................... 44-1462-483-483 м 
А ора, d — · — -- = SERVICE NEWS Micro 2000 Amsterdam ........ 31-206-384-435 | 
рр па Frosucrormemer™ — Micro 2000 Germany........... 49-69-420-8278 | 


Copyright © 1996 Micro 2000, Inc. All Rights Reserved. | 
Circle 207 on Inquiry Card. 


Ethernet Networking Products! 


EtherPRO Ш Seri 


10BASE-T/BNC Adapter Card features Plug 'N Play VO, interrupt апа PROM 
address, МЕ2000ЛЕЕЕ802.3 compliant with LED indicators for activity and link 
detection. Supports NOVELL, Microsoft, Artisoft, FTP and PC/NFS. Compatible 
with ай Bus systems, 10Mbps transfer and is FCC certified. 


and Affordable 
es 
• Reliable 


«Com 
• Cost-effective! 


E _ 


| 16-Port TOBAEST НИ 
| Concentrator 4 


| 
a Ies sj 
ч Жі E 
СЕ = 
i 


E 


Nn. 


Configuration options: Offers Sixteen 10BaseT ports with ЕРЕШЕ 

ee Dealan -O 300h,320h,340h & 360h ADDTRON | HJ45 connectors, One BNC and One AUI port for cascading 

-In 4,5,10.1 i | hubs ог connection to existing backbone, has 21 LED к 
AE-200JL-N 10ВавеТ/ВМС Асар. 4 WOW | indicators for confirming status and operations. IEEE802.3 as 
AEF-380PCI РСІ 10BaseT Adap. | compliant. i 
AEF-350TX PCI 10BaseT 10/100 Adap. м , 1 BEN220 BOCAHUB-16 PLUS 10Base-T Concentrator $247 (О 
UTP16/L 16 Port 10BaseT Hub 227 | BEN210 BOCAHUB-8 (Eight ERIS 10Base-T Concentrator 9 © E 
UTP8SL 8 Port 10BaseT Hub 96 - 


Non-Powered Parallel Line Extender 


PLE100 DB25 Male to DB25 Male , 


~~ (62) 837-9131 « FAK: [512] 895-1928 


* [214] 286-0882 « FAK: (214) 306-9182 | 


36.6K bps 
Modems 


уза ZOOM 36.6Kbps 


Internal Send/ 


Receive KT 
109 


Modem 


рй 


Thy ireltoent Choma n Daia Communicuiions 


SPORT-28.8E  “ 
US ROBOTICS 
36.6Kbps 
External 

ЗРОНТ-28.8! 
36.6 Kbps 
Internal 


Texas Locations 


800-531-5369 


San_Antonio, TX 


1189 | 


| | Bi-Directional Printer Cables 


7 Part 


30 Cable *43 РІЕ110 DB25 Male to 36P Male, „30 Cable 253 | 


ОДН PENTIUM MOTHERBOARD 
ТІН EN Supports Intel Pentium processors 75 to 166MHz. АМ! Plug 'n Play Flash 
BIOS, clock generator for fast speed changes and meets EPA EnergyStar 
Standards. 


xa EI 


-256kB cache | 
-Four 72-pin SIMM sockets support EDO with up to 128Mb. nie ide 
bes | enh -Built-In Controller support 4 IDE drives (up їо 16.6MBps transfer) ins! 
| -Features 4 PCI Master 8 4 ISA Slots : 
-Integrated МО features EPP/ECP bi-direotional parallel port, 
o PREMIO" Two 16550 UART Serial ports with 16 byte FIFO, LBA IDE drive pent ium” 
а ыан, support over 528Mb Б 
| MBPEN-100 PREMIO Pentium Motherboard 100MHz CPU 299 
|| MBPEN-133 PREMIO Pentium Motherboard 133MHz CPU 459 
| MBDX4P100A 486 DX4 "атеет РС! Mainboard with 120MHz AMD CPU 169 


LL $ = "ADA 


"IEEE 1284 Enhanced Parallel (EPP) Printer Cables 


"Check Our 


215800:531. 5369. 
FAK: c n 


; • 256K Built-in Buffer 


E: * Motorized front disc 


Hard. “Drives 


Бе: Seagate | | | 


Í 1.28Gb, IDE, 10.5ms #225 ү 
> ST32140A E 


ПШ 


d = 2Gb, IDE ATA-2, 10ms 310 = 


© MXT-72004A Mepdor^ 


|| 2b, IDEATA-2, 289 || 


Е 


| | 


3 MITSUMI 
"| | 8SXCDROM Drive | 


г | • 1200Kbps data transfer 


ai 

EM memory 

|| + Compatible with 16-bit 
| enhanced IDE/ATAPI 
| interface 


Each | | | 
РРС1284-6 DB25 Male to Centronics 36P Male (6 ft) $12.95 | Our Home ||, үс ж us : 
=, PPC1284-10 0825 Male to Centronics 36Р Male (10 ft) 15.95 Page B. reso 5129 У 
| Cable Assemblies (Premium Fully Shielded) http:// | ame ИЛ 
Description Each 10+ | www. altex. com] Mi Dp a 
5MM-6 5-Pin Din M-M, 6 ft. $2.99 52,54 A TRIPP LITE ІШІ 
PPC301-6 Printer Cable DB25-36 Pin Centronics, 6ft. 2.99 2.54 | E m “=> ди EE 
25MM-6 DB25, 25 Line Cable Male to Male, 6 ft. 3.99 3.51 3 ERU. 
25MF-6 DB25, 25 Line Cable Male to Female, 6 ft. 3.99 3.51 UPS Battery |0 
HD15MM-6 15 Pin High Density, Male to Male, 6 ft. 4.99 4.24 BackUp d al 
KEC-6 AT Keyboard Extension Cable, 6 ft. 2.99 2.54 3 System md 
| PS2KEC-6 Р52 Keyboard Extension Cable, 6 ft. 3.39 2.99 | ІШ 
МЕС-6 AT Monitor Extension Cable, (9M-9F) 6 ft. 299 2.54 | BCPERS280 "| 
PS2MEC-6 PS2 Monitor Extension Cabie, 6 ft. 3.39 2.99 PPC301-6 280VAA75W Personal UPS ds 
AT to вот, 6 ft. (9S- oii 2.99 2.60 АР (2 Outlets) $97 


10731 Gulfdale 


г [210] 828-0503 • FAX: [210] 380-2409 | 


Austin, TX 
10705 Metric Blvd. 


Dallas, TX 
15207 Midway Rd 


Corpus Christi, Tx 
2650 S.P.I.D. 


- (812) 814-8882 • FAX: [512 814-8812 


50,38 50,25 


АТМ-6 


|! IOMEGA "ZIP" 
» Allows you quick storage on the go! Great for software applications, 
| presentations, financials, spreadsheets and more. Features 
| 1.25Mbps Data Transfer with 29ms access time, ZIPTool 
| Software allowing you to organize, track and locate files 
| fast and effectively. Weighs less than a pound and fits in 
palm. Compatible with DOS, Windows 95 or Mac7. 


Reliable, Efficient Tape storage Allows You 
Portable Security & Peace of Mind! жа 


100МВ Drive 


%209 


San_Antonio, TX ZIP-100P ІОМЕСА ZIP 100Mb Parallel Port for PC/Notebooks 
11342 IH-35 North ZIP-100S IOMEGA ZIP 100Mb SCSI Port for PC • | 199 
(71) 637-3200 • FAK: [210] 837-3284 | ZIP-C3 100Mb ДР PC Cartridges (Three) 52.95 
- zu ZIPC10 100Mb ZIP PC Cartridges (Ten) js 149.95 
Category 5 ZIP100CF SONY 100Mb Capacity Cartridge iomega, 15.95 
(UTP) Unshielded а " | | - ` - 
Twisted Pair < MADE mine А 
VDC5-4 ы ЧТ. _ 800- 531- 5369 | 
Level 5, 4 Pair, Unshielded 
CL-2 PVC 1960 
1-99" 100-999' 1000’ 
$0.15 $0.10 $90 
VDC5-4P VISA 
Level 5, 4 Pair, Plenum ee, 
geg 100-889" 1000 J Computers & ШИТ 
3 Hours 7:30am-6:30pm М-Ғ.9-5рт Sat CST m 
Modular Plug, 8 pin for 24 „Д CORPORATE, INSTITUTIONAL & GOVERNMENT POs WELCOME. NET 30 TEAMS AVAMABLE UPON APPROVAL 12 | 
CHER I оп, wy а rd E үчү EI AE AM 
1-99 100-999 1000+ agi а a MM Жал TE, елінін [ca wi be ases iac n product returned in ота ЫЎ e uen Prices subject to 
50.30 chingi without notice. We are not кенен EN Ippeqraps cm DIOS === - = | келешек | 


Circle 196 an InquirgCard, о 


| CS-102 AT, 1 to 2 
|| CS-122 PS2, 1 to2 
^ VIDEO SEPARATOR - 


|| VS-104 4 to ! 
|| VS-108 8 to 1 


Т OMNIPRO450 450 Watts; | 
280VA, 4 Outlets 203 = 


[Т SUPER? 7 Outlet, 

i9 18,000 amp Spike, Diag. 
E LEDs, 7' Cord 

|: SUPER8 Super Surge 
= Alert, 8 Outlet, 36,000 

7 amp Spike 


19 


24 22 5 
BCINT450 


7 450Va, 4 Outlets,2 RJ11 


159 


ATEN 
Network Server Switch 


4 MASTER VIEW allows one 

‚ console to access six servers 
| (CPUs). Supports VGA to Multi- 
sync, has built-in buffer, Daisy 
Chainable, AutoScan or Manual 
selection (3-40 sec. scan), Perfect 


| | for computer тоот access to 
| fileservers, trouble shooting, 
Ee testing. 

= CS-106 AT, 1 to 6 


e $279 СТ 
11 CS-104 AT/PS2, 1104 269 | 
219 | 
219 7: 
Video 
Signal is enhanced for distance 
up to 210 ft. (Daisy Chainab b 
VS-102 2 to | 5 
119 


179 | 


WE WILL TRY TO МАТСН ОВ BEAT. ANY ADVERTISED PRICE: CALL FOR 


WE ACCEPT PO'S 
FROM QUALIFIED FIRMS 


HOT BOX SPECIALS 


ж THINKPAD SPECIALS ж 
Compag contura 400, 4Ме8.......................5494 
Ах. ———" В 
Compaq 1Meg V-Ram Pt. №. 171017-001.......19% 
Thinkpad 750, 720, 700, 360, 355 4Meg.........49™ 
PAL Om C —E ко 8 
256 x 1-10, 16 pin chip ..............................50£ 
Cyrix DRX2, 16-32....................................80# 
d rp o me———————— a 
Panasonic 6500, 1Meg Module ....................148 
HP 4P, БР, AV, 1Мер................................14# 
НР 4, 1Ме( 


САСНЕ 


30 DAY* 
MONEY BACK 
GUARANTEE 


РРА. 


ORY $ CACHE MODULES 


1248 1695 2088 2545 
«а 2 % " yh 250K [180 pio) Pipeline Burst Cache Models 
32008 900 4% 425 400 
KaM - 14.00 28 - 512K (150 pin) Pipalina Borst Cache Module 
вы u Sr 
Ков = вом 303 -= 256K {160 pin) Asyne Cache Modvie 
po - $m "3 T ею НУ Aptiva 
ТУ! - 029% AN 2400 $59.00 
3850 — 1200 1100 900 а 
ety sy MEME INTEL Math Chips 
Individual D-RAM Chips lm Б 
80387-16 ОХ 39.00 
ONS юй шт мш по 80387-20 DX 44.00 
> 635 645 5% 4% 80387-DX (бон All 49.00 
т 4900 390 %% - 7-5Х (р | 183.00 
- à ВМ NO - intel SX (poss All) 49.00 
= 725 65 5% 5% Intel SL Mobil 39.00 
- - 995 - - Intel 165X 29.00 
- 92$ 90 2885 - Intel 205Х 29.00 
z de EB om = Lowest prce ап Intel averdriva chips 
- 35 2% 23 2% 
„т ! CYRIX Fasmath 
^ FER 
2566 vieo Zip - 4900 3900 - - Cyrix 330X $39 бугін 400X $79 


CYRIX DRx’ 386 to 486 Upgrade ciock Doubler 
CXAB6 DAx2-25/50... .199.00 CX486 ORx2-33/66....199.00 СХАВВ SAX? 25/50....... 


SIMM MODULES (Add $5.00 for, SIPP) 


4098 SANs BNS TONS 4065 — 10065 
25819 - - - 600 500 500 
ІМ x " стр - = 16.00 10 00 1200 - 
iMag x 9 (9 chip - - 25.00 2000 400 14.00 
4Meqgx 8 - - 58.00 58 00 55 00 
16Мед x 9 (9 chip} - - 7 | 
72 PIN SIMMS (ЕРМ, ЕРО) DIMMS (168 pin) 
$12x 64 4Moy 59.00 
"ТТ Bt m WS ја Meg 7800 
ШЕРДИ 28 19.00 2x54 16Meg 139 00 
x364 4900 49. 49.00 4х 64 Meg 279.00 
ђ ris но 8 % Зы ме 55900 
ir 6 т 144. К 1 3300 16х54 128Меў Cail 
16: xd "o | 8 2% 900 
1x324mg . Е 0 — X3VSURAM 3м; 129.00 
ПО EN EM E. 
$ Н EN iin A 28% 13V5DRAM 32 May 412.00 
1x24 пово ү ИЮ МЫ суш Meg 106.00 
HIC XE NE EE ND NEN Мб $0 
HAP эму 50 Я5 ХБ Prin 709.00 


— 


50 DIMMS тл, 


ш Pro 72 Pin (install in pairs} г SAMS um 2 E y аме т 
кё ы А неш ЖЕ es 5 
“. М Pin, 
мю 290 — Пру thes ji | 
там 4500.00 73m р 0 i 
5V, 168 Pin (install io pairs) / DIMMS . e 
16Meg. |, E. . 42900 19 HN ne i 
32Mtg қ .. 4790 Рау 3 Mey i 
33V, 168 Pin пішіп patre) г DIMMS 1 Кү ! ме 
ме u E .00 Ш : iy le 159. 
UC M m па МЕ | Pu ШІ 
зада) ... nae L4 4Ме) | 


364% c9 trsresoortesod 


AST MEMORY 


= T 
m === 
poet 
a 
Bà Г 


L AMT. UPGRADED | AST PART # PRICE 
Bravo LC Series, Brave MT, Bravo MS, AM 25 
MS-L, Advantage Pro 0X39, 5Х25 BMeg — 500987-003 78, 

16Meg 5987-94 139.00 
32Meg 500987-005 278.00 
Premmia LX РАС, МХ4/884, 4/1007, Р/50 8М  — 500987-003 78.00 
16. Мед 501340-002 180.00 
32 Мед 87-005 278.00 
BáMeg — 501589.001 649 00 
Premmia 4133, 41335, 4/509, 4/60d ЕМ 501159-002 ви 
SE 4/32 47664 16 Meg 1159-003 149, 
Premmia MYE 4/33, 4/862, P/60 Ме 501159-004 329 00 
алһайап б, V Serles Server 84 Мед 501159-005 53% 
Power Premium 3/33, 4/33, 4/335, 4/500 4/660 BMeg 80-00} 188 
Premium 486/25, 488/25Е 486/33, 488/33Е 
Premium 386/33TE, 488/25ТЕ, 486/33ТЕ 
гет 13 3, 485/33, 488 5Х/2 
Bravo 4 2MegKh — 500780-005 68 00 
Advantage 486/25, 486/33, 485/33Р. 486 5/20 
Premium SE4/2 шү 500780-001 468.00 
Premium SE 4/50, d, 660, Р/80 1Meg 500780-003 1900 
Prem 386/237. 388 SX16, Prem It 3885Х 20, 386/25 4Ме 500780-004 84,00 
Premma GX P/90, Р/100 BMeg Ki/15EMegKi 501585-001/501566-001 96/178 
32Meq клм Xi 501567-001/501588-001 319/869 
AST Cupid Board 0-32 Мед 500818-001 159, 
Ambra NC 42551. 24% Meg 69/109/189 
Ambra N Series е м 6 
Ambra SN Series AB Meg 799 
Ambra N-75, N-100 Ann 99/28/18 


We also sell Memory for: Dell, Gateway, HP, 
DEC, Sun, Zenith, Acer, NEC and Epson 


NO SURCHARGE FOR MASTERCARD, AMEX, VISA OR DISCOVER. PURCHASE ORDERS ACCEPTED FROM FORTUNE 
2000, GOVERNMENT & INSTITUTIONS. Cailornia orders add 3.25%62/ tax. Returned orders or ordered wrong parts аге 
20% restociong fes. (Memory chips not installed in бошт ) We irtemational orders shipped via UPS 


subject to а 

Ан, APO., FPO orders wekome Customers are 0 и, в ІМ Al credit card 
тиек fr radiant ust. SORRY. МО ACFUNDS ALTER 30 DAYS - EXCHANGES н eee 

E i ane d папа cate 
ALL MANAZTURER $4000 + NO REFUNDS ОК SHIPPING 


"certain restrictions apply. АВ prices final on date of sale, 


SECURITY WILL 
310-539-0019 cauwinpow САЦ 
FAX: 310-539-5844 NOW open TOLL FREE 1985 


Sales/Orders: latradesis@aol.com 


WORKS WITH MODEL NO. 
30-286, 25-286, 50 MTHR BD 


C 
e 
мА (2Meg) 


70-061, £61, 121, 502, 55SX, 655X, Р-70, 39.00 
5515, 6515, K-Station 120 А 130, 355Х, 2515, 40SX 
un 7(-À21, А-61, B-21, B-61, 355X, 3515, 405Х, Vai Pt 325T 29.00 
TEM Ж 355X. 409Х, 555Х, 655Х, 5515, 5516 5900 
ВЕРНИТЕ i43 555Х. 5515, 655Х, 405X, 355Х, 3515 53.00 
Рип. ГР P/S1 & Р/51/3865Х-2121 69.00 
Шама on T 
j rt, Consul low | 
2 i? PC 300 Series 3080134249 
У PC 700 Series 3869/134/209 
ширу Ae aT wry РС Power зем? 
ұлы РС Server 200, 325. 520 3859734749 
ры s PC Server 500 Ат 
ЕД padre 18 199.00 
ТІГІН FIR pln ра) [BM 730/758 319.00 
Eum Aptiva 310. 330 350, 510, 530. 710, 730, Pentium 33.00 
УП Apuva 310, 330 350. 510, 530, 710, 730, Pentium 59.00 
itin || Agta 310. 330 350, 510, 530, 710, 730, Pentium 124.00 
Бане |g Арта 310 330 350 510 530, 710, 730, Pentium 289.00 
FEE ILS | Value Рока Pertoonance PC Server 4/68 49,00 
ТЕПТИ m Value Роги Perfozanor. PC Server 4/68 98.00 
ДЦ - 1 159.00 
Ич бш py 
i || 
Мале Poet 7 X, SVA 85 
4501289267200 (4Мес) 575Х © Ж 2-7Е 57502. 56. 56516, P/S1, 3865X. 49.00 
Mod-2*23 2133 2155 Va Pt 77, 488052 4865X, SVRB5 
Value Foot 77 4%60Х2 4865Х. SVA 85 
6450129/9267428 (BMeg 435х E 93.00 
8450130/3267202 (8м $7 575х 3€ 95 Р-75. 87516 99.00 
Value Fort T? 4860X2. 4865X. SVA 85 
6451158/9267208 (4Мер ecc) 486 З5ХР ЗА тга ic pars) 109.00 
6451159 (BMeg «с 486 SEXP БА из purs 189,00 
9267209263720 (1 е) 9535097 389 00 
0761415/0761420 (4Meg) Thinkpad 750. C. 700, C. 720, C, С1575Х 49.00 
0761416/0761421 (8Mng) Thinkpad 750. С 700. C. 720. C, CLS7SX 149,00 
8660095 (16Map, 32Мер) Thinapad 750 С 219/499 
6630094 (4Meg) Thinkpad 755 365 360 355 340 450 49.00 
6630094 (Meg) Thinkpad 755 365 360 355 340 45 139.00 
5500094 (16029, 32080) Thinkpad 755. 300. 355. 349. 458 225501 
ТАН Thiskpad 75867. Es. EL. MSY. XD 179724971278 
8189098 (4Мв0) Ттакраа 500 5195 33 et 89.00 
8189099 (BMeg, 16Meg) Thinkpad 500, 5105 33 vot 139/339 
79Е0999 (2Meg LX40 №335Х PS Now 69.00 
781000 {4М ес LX40, KISSA PS Note Thod 350. 350. PS Note 425 99.00 
79Е1001 (8Meg) 1Х40, NXISX. PS Nou 159.00 
AMeg/16Meg) Теда 755 Den Мобј 95/219 
4Ме0/16 Meg w/Adap Thraas ^55 174/388 
0378 (BMeg) Thekoad 350. 3505 PS Мом 425 119.00 
6060379 (16М%)) Thinkpad 350 350c PS Nom 425 189.00 
aMi 0 Тыр 265 119218476 
9207259 |AMeg) Тима 2010 CS Buttery 69.00 
8267261 (4Ме0) Thinkpad 7070 CS Витнту 179.00 
9267263 (16Meg, 32Meg) Thinkgac 701C CS Bytterty 199536 
BMeg/16Meg Thinkpad 822 218/399 
Proc d ы Ttunkcad 99/169/299/499 
ил Тїр? 78) усн 


COMPAQ MEMORY MODULES 


Deskpro 3865 15$ Mocua 440 Мобим 39/89 
"Ме; Board амад Board 99/201 
Deskpro 386 256205 Modula 39/89 
144; 80979 4 Meg Board 99/201 
Daskpro 388/25, 20 18 Моси 4 Mae Modul 79/129 
Deskpro System Pro 386/33, 486/25. 486/50. АЛЫН 28/89/398 
берго 4/661, 4/231, 4/2515, 3733), 3/25! 242440 539169 
Deskpro "M" Series Expansion Board OK 118 
Deskpro 450, 466, 4100, 575. 590. 5120 5133 алел Мер 49/93/179/339 
Deskpro XE 4335, 450, 466 далық 4999179 
Deskpro XE 560 (pairs) лезла 2469/139/299/799 
Deskpro XL450, 466, XL550, х:566. Х1575 5100 2590 4818/22/54Meg 39/68/139/209/708 
Presario 433, COS520, COJVS20, С01524 CDS528, COTVS2E — 4/8/16/32M49 39/209 
660, COS660, 005720, 05724, 05744, С05350 
CDS920, COTV920, 924 С05924, 205954 
Presario 400 Series, 600 Seres, 800 Senes КАЛАЧ 38/69/139/209 
Presario С05774, COS972, 005982 COTV978, CDS974 {In pairs) 4763240 ЗУБУ 28229 
605992. 7152, 7179. 7180, 9548, 9548, 9584 
Prolinga 4/255, 4/33, 4/335, 4/50, 4/66 COS замы 18/28/4899 
Prolinea MT 4/335, 4/50, 4/68, Елёапсес 4/335, 4505, 4150. 4965 АЛГ Мей 39/69/139/299 
Prolinea 450, 466, 4100, 575, 590, 5120 575. 590, 5120 8622410 35/69/139/299 
575 mini, 5100 mint, 5133 mam 
Proliant 1500 5/75, 5/100, 15008 5/75 5100 (Install in pairs) 4/8/16/32Meg 38/58/139/293 
Prosignia 300, 575, 590, 500 5/90 500 5120 {install In рану) 48/16/3209 38/60/139/290 
Proliant 1000 5/80, Prosignia 5/50 (insta? in pairs} алл5/32 39/69/139/299 
Prollant 2000 486/50, 5/66, 5/90, 20008 566, 5/90 (Install In pales) 45715732 3969/1397299 


4000 486/50, 5/68, 5/90. 5/100. 4000A 5/68, 5/90, 5/100 
4500 5/100, 45008 5/100 


COMPAQ LAPTOPS & NOTEBOOKS 


Elita 5000, 5200 dhep Eig 22M pp MMag 
LTE/2865/20 4Meg Module 121125-002 i 
LTE LITE/20, 25, 25C 4Mag Module 129765-002 | 
LTE LITE/20, 25, 256 3Mtg Module 129755-003 | 
LTE LITE/ZO, 25, 250 16489 Module 129753-004 | 
LTE LITE 4250/130225Е/25. 4Meq Module 142337-002 } 
LTE LITE 425C/33C/25E/25L Эми Module 142337003 00 
LTE LITE 425C/33C/25E/25L 38М) Module 142337-004 00 
517/388 4Neg Module 110305-001 99.00 
Concerto, LTE Elite 448 44730-01 53.00 
ЕМ 344790-002 118.00 
1649 144790-003 219.00 
Cantura 320, 325 ам 139494001 93.00 
BMag 139498-001 38, 
Contura 400, 410, 420, 430 «МеуАМе)л6Мқ 
Contura 4/25, 4/25C, 4/25СХ 4Mag 146520-001 
ме 145521-001 
16Meg 146531-001 
Aaro 4/25, 4/33 4Meq 190532-001 
шш” 190597-001 
SEAGATE MAXTOR WESTERN DIGITAL 
1.2 GIG 1060 ?8504V $179 650М8 А02450 $180 
2.1 GIG 2n 1266 71280 АУ 199 1268 2531200 229 
1666 239 16096 AC31600 250 
2066 278 210 $339 25010 $389 
uu NEC FOR ALL 
THINKPAD 355. 360, 370. VesaE ¥.M.P-13GG PE WOTEROOKE AND LAPTOPS 
750, 755 - 810mg $499 .1 616 іт и 
1.3616 ТЕБ  Vera20004000-810mg $499 138 78 
2.166 1305 783 2169 мз 
THINKPAD 780-1366 $768 TOSHIGA 
COMPAQ 4700/4800 ~ 810mg 
LTE 5000,5100-810m Ca 13616 788 
13616 Сая Тест T700 - 8t $749 
136: 229 
a OO Ч 
CUSTOMER SERVICE & TECHNICAL: OPEN М-Ғ, 9-4 PST 
АЯ products brand new & guaranteed • We buy excess inventory 


Trademarks are registered with their respective companies. 


Customer Service: latradecsd@aol.com 
Circle 209 on Inquiry Card (RESELLERS: 210). 


LATEST PRICING! 


| 


LIFETIME 
WARRANTY 


SECURITY WILL CALL WINDOW HOW 
OPEN! NO SURCHARGE FOR MC, 
VISA AE & DISCOVER 


BATTERIES 


ж ж CALL FOR NOTEBOOK AND LAPTOP BATTERIES x x 
Compaq, ІВМ, Toshiba, Epson, AST, ТІ and More!! 


TOSHIBA LAPTOP MEMORY 


—€— MANU. PART # 


MODEL 
Те 


cra 500/Р850 
Tecra 700, 710, 720 (SDRAM) 
Tecra 700, 710, 720 
T2000SXE/22008X/ 1800. 1850, C 
T2100, 2105, 2150, 2155,2110,246 4Meg/8Mtg/ 
74500, С, 14500, T4700, 11900, C, T1910, 11950 (33 
T4500, С. T4600, T4700, T1900. С. T1910, T1950 (3.3 v t 
T4500. C. ТАБОЮ, 14700, T1900, C. T1910, T1950 (337). 16Meg/32Meg 
T3400CT. T2400, T3600 4 


РС-РА20004) 


69/99/179 
79/119/219/349 
РС-РА20121) 69.00 
109.00 

199%/Са!! 
98/139/279 


NOTEBOOK, LAPTOP MEMORY 
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MODEL 
19 Exp 6X CD Rom 
199 Exp ВХ CD Rom 
SCSI Type i! 


MODEL 

S-RAM Cards 1MEG 

S-RAM Cards 2MEG 

28.8/14.4 Data/Fax Modem 
14,400/14,400 Data/Fax Modam 4 14 
Readwriter Card (ISA е 148 Multimedia Combo, 50и10/5051 

Lan Ethernet (саш (10 Вазе Т) 89 Туре ili 340 Mg Hard Drive 479 
28.8 Comm. trom Simple w/SimplJack 279 Xircom Combo Ethernet « Modem 11288 Adapter 549 


FLASH RAM UN — Works with к Cameras Кодак DC-50 & More 
169 — 8Meg-256 16Meg-399 — 20Meg & 40Meg-CALL 


4 Мер M HON ATA-CALL 
AMOUNT UPGRADED оква 29k 1 2 3 36 4 $ 6 WU g 
© 2 с. Ғы „з ee =. - “= > 
- - - в - - 6 - - и щш за 
| | 278 У E 
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- - 9 et гі . EC - 
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[| ТАТ ЕЕ tes Ae 
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ПИ 40е. ех Ех 2002 Ше 2-8 2371 T 
СМЕЛОЕ EX. SQUE, EX. 6105. Ex m · d ІҢ 2 78 
Oki 2350, 2450 Е - uoi E ТЕ 2 . № - 
Packard Bell PB 9500 - - > % = ЛОПЕ 2 Som. 
Panasonic 4420124501 ж ға ұға BREST - 
Panasonic 4415/0430 = 2 à 8 Е BR 5 2 5 2 = 
ж = ШЕ = sq = а - 
- = E BM - - Ш----- 
= = 8 9e - ~ № - - - - - 
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Prices & Availability 
Sat. 10:00 a.m. to 12:00 noon 


Without Notice 


Price Inquiries: latradeinq@aol.com 
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Today’s applications require higher performance and reliability from your storage configurations. 
Consan RAID systems are your storage solutions. 


We have specialized in mass storage configurations for nine years and Consan designs the highest 
performing RAID configurations to meet your most demanding needs. 
о HARDWARE+SOFTWARE RAIDS—AII Raid levels for all platforms. 
о HOT SWAP — Optional hot swap drives, power supplies, and fan. 
о DIGITAL VIDEO-«CAD —Digital Video + CAD Approved with most applications. 
NETWORK SERVERS — Combining performance and data integrity. 


CONSAN builds Seagate based solutions as well as a full line of other disk, tape, optical and 


CDR storage products. For more information, call Consan toll-free at : 


7676 EXECUTIVE DRIVE 1320 TOWER ROAD 101 EAST PARK BLVD. 


$ А EDEN PRAIRIE, MN 55344 SCHAUMBURG. IL 60173 PLANO, TX 75074 
dus: SS TEL: 612-949-0053 TEL: 847-519-1060 TEL: 214-422-3392 
FAX: 612-949-0453 FAX: B47-519-1248 FAX: 214-422-3397 


Circle 206 on Inquiry Card. 


=“ 


Рог CAD/CAM, Animation, Video Editing, Internet/Intranet,SQL Servers | 


Custom Configuration for 
high-end Alpha, Multi- 
processor Pentium Pro 
Server/Workstations. 


PolyRaxx RackMounts 
Clustering Disk Array 
Portable Alpha, PCs 


489499 saato 

449844 99994 

09046 409499 

44.4. 29964 

2424" 68899) |99686 voete 
TETE $5999 48946 489459 
I із, ..... 
esse чв. 

М SE tereo oroso 
мала И 
99969 99099 

1196906 Феетт 


іш... 


Optimized for: 
Video/Animation Authoring, 
Image Editing, Presentation, 
CAD/CAM, 3D Rendering, 
Internet/Intranet/SQL Server 


S 
- 


433MHz (256-bit Alpha 21164A) Super System with 9GB HD from $9,995 
400MHz (256-bit Alpha 21164A) Advanced System with 4.3GB HD from $7,995 
300MHz (256-bit Alpha 21164) Standard System with 2.1GB HD from $4,995 
275MHz (128-bit Alpha 21064A) Basic System with 1.2GB HD from $2,995 


Ке Quad Pentium Pro 4 x 200MHz SQL Server with 20GB Disk Ата from $19,950 
inte ide y 


inst Dual Pentium Pro 2 x 200MHz SMP NT System with 4.3GB HD from $4,500 
PENTIUM.PRO Single Pentium Pro 200MHz Standard NT Station with 2GB HD from $2,500 
22 Pentium 200MHz High-Power РС with 2GB HD from $2,300 
de Pentium 166MHz Standard PC with 1.6GB HD from $1,995 
REA TO RUN Cyrix P1664 Budget PC with 1.2GB HD from $1,595 


Polywell Computers, Inc .. (800) 789-8027 


Francisco, CA 94080, USA 
74 E-Mail: info@polywell.com 


Warranty and Support 
5-year in-house labor, 
2-уеаг standard parts, 
10-year toll free support : 
30-day money back guarantee Circle 203 on Inquiry Card. 


com fhunications ПАТАР ВО 


ASIA-PACIFIC 


Watch the Asia-Pacific’s 
Networking Leaders 
Vie to Solve 
REAL-WORLD 
Strategic 
Issues. 


ieee ii S mdi: 


Register now: rax то "Pe 6 ete 
Seating is limited to 200 attendees, For more information call Rosie Lee at: 
Phone: «465-538-4432 or fax at number above. 

Data Communications and Datapro 
The Great Debate on LAN and WAN Strategies 


1 " Р 1 > > Г у 
= LT F [ т.ғ а”. = amos £ 


tober 24, tober 29, 1996 | October 31, 19% 
The Sheraton Towers The Grand Hyatt ANA Hotel Sydney 


Ј LP or 


Two real networks, two real debates on 
how they should grow. 


Here's a common-sense, real-world seminar to help you practically understand the 
new high-speed LAN, switching, and routing technologies, as well as frame relay, 
ATM and the new wide-area networking products and strategies. 


“7 
1 


First you'll get a tutorial on these hot areas from Robin Layland, Data Singapore Hong Kong 176 Cumberland St. 
Communications Contributing Editor and experienced networking manager, and 39 Scotts Rd. 1 Harbour Rd. The Rocks, Sydney, 
Datapro analyst Mitch Radomir, an AsiaPac expert in internetworking. Singapore 228230 Hong Kong NSW 2000 Australia 


Then, you'll be able to compare the products and strategies of the leading Asia- 
Pacific networking vendors and then watch them solve two real-world networking 
problems facing a typical campus network and wide area network in the region. 


Here’s only some of the issues to be addressed: 


Registration Fee: $150 (U.S. Currency) 
C] Ра like to register immediately. 
L] I'm interested, but want more information. 


• How will campus networks evolve over the next three years? Name 
* Will routers be replaced by switches? 
® How much bandwidth is needed on the desktop? Title 
• What's the best way to handle voice and data to remote locations? Р — 
• 15 ATM the answer? 
• |5 it frame relay that handles both data and voice? Address 
* What role should the internet play? 
Country 
Phone Fax 


ы-і cBithunications а DATAPRO 


ASIA-PACIFIC = жүт Services 


iM DISCOUNT PRICES 
Ш HUGE SELECTION 
Ш OVERNIGHT DELIVERY 


COMPAQ. 


Prolemo МЇ 4/33. MT 4/50, МІ 4/66. 4/25n. 4/33 4/50, 4/66, 4/2% 
erhorcad 4/100, 4/33, 4/50 4/5 4/9 На 1/25) Net УЗ 


аА 14168440! $45 gmb 141685001 $82 
1648 149320001. $148 м8 149147001 $26 
Prescro 510, 520, 524, 5%, 528, 720 724, 74d, 774 650. 920, 924 954 
48 147522001 на BMA — 107523201 ҙы 
16MB 14752400! $130 37m8 14752500! $231 
IMB Үкію 121017401 ме 


зато 972, 974, 978, 982. 992, 3526 5522 35, 9536, 0344, 
9548, 9564, Prabneo 4100, 460, 5120. 575941, SPOMI, 5100. 
5133, 5120, 5100, 575, $90, Probnea 450, 51000, 51200. 5759, 
6150, 6160ж, Deskpro 4100, 450 466, 5751. SOOM 5100 5120 


$133, 575, 590 

ЖЖ 172712001 $34 ба 1727713001 Ha 
Тама 172714001 ию 38 172715001 $231 
1МВ Video 171017401 м 
250K Coche 12355700! и? 
Presao 7212, 7222. 7232, 7234, 7240 

(ид 23548001, 235512001 ы? 
16м 23654800? 237113001 $133 
2298 мс, $159 мм мо. $470 
1MB Video 2709001 мө 
Presono 9232, 9234, 9240 9250, 9542, 9660 

BAB — 23455700! мА тома 231555901 нн 
3248 а/о $230 ым ма i43 
1MB Video 213921001 и 


Рофлеа $339 2000/34, 5150 2000/Mi, 5155 2000/ML 5100 
840/1200, 5120 1200, 5133 1200/2000. 5150 1200/2000, 5166 
1200, Deskgro 5133 2000/1, 5150 2000/4 5184 2000/ML. $100 
840/1200, 5120 1200, 5133 1200/2000, 5165 1200/2000, 375 840 


BMA — 24301100! Ы? іі 243012401 $123 
32«à 243013000 — $299 вом 243014001 3470 
1M8 Video 171017401 $40 
2M8 ideo 223325001 $13 
OMB Video 221336001 м“ 
Deskpro ХЕ 560, 5/66М, 5/6044 

[бад 149949001 $191 3248. 149912001 $329 
ым 149013001 — $594 (жы 14940010 $1148 
IMS Video 197001 ” 
Deskpro Ц 450, 266, 560. 566, 5100, 5120, 5133, 575 590 

мз — 143186001 $m Тол 14314900! ны 
ма 149100001 $207 ым 14819100) 4173 
1M8 Video 119167001 $49 
Әнірео Xt 6150 1050/CD5, 2100/70, д 6200 2100/70 

168 210748001... 8481 32m8 228417001 $375 
ыма 228418001 5851 
248 Video 223335001 $129 
OMB Video 223336001 (340 
Deshpro ХЕ 4100, 232, 450, 455 

ANB 141584001... 663 ama 141085001 Wi 
TMB Video 129157001. $49 
250K Coche 194358001, 194358002. . QM) 


Deskpro 2/25, 3/331, 386/2514, 186/33, 4155, "m "m 


485/33M, 484/50М, 485/66, 4661/1069, 4851/2519, 4861/3314 
4MB — 118590001... $43. Quà — 128877001, $82 
512K Video 141235001 ім 


IMB Video та T" 


А 
алы та 

Aycenha BOON & 8 10N Models 

448 — 501488001 9% &wB — 501488002 им 
Іама 50148800). 3209 
Auceniho FOON & FION Model 

4MB 501392001, Sat BMS 501202002 $109 
leva 501392003 $191 
Ascona 950N Models 

8 501728002, , $104 јама 501728003 As 
Ascento ) Models 

ма 50198400! $87 iama 3501965001 ны 
324à 501985001 $323 
Awenta # 

88 3501013001 $159 1848 591013002 $299 
32MB 501012003 . anu 
Сола Aero Medeh 

ім 190532001 $59 Gub — 190597001 э” 
Тама 190598001 $219 
Соло 4/25, 4/25CX, 4/25c Меке, 

8 — 146520001 . 553 ama 145521007 $117 
1АМА 11445311001 $151 
Conta 400, 410, 420, 430 Models 

AMA 147853001 $30 вма 147555001 any 
1848 147653700). тек. $199 
Concerts 4/25, 4/33 Models 

Ша 144790001... . 555 8МВ 14470000) $109 
16MB — 144790003. $219 
ШЕ Еме 486 Models 

iwa — 199003001 $35 &wB — 199015001 $109 
ма 199017001 $174 
Elite Pentium 3000 Models 

ЫЗ 213519001 .. $83 16м8 213515002 $163 
Лама 213515003. SHa ым 213515008 $24 
Amado 4110, 4120, 4130 

BMA 279401 — $107 1698 217915001 5229 
32м8 217916001 $409 
Amada 1120 

ме 220581001. $109 1амб 22050240! CALL 

MAIL OR FAX ORDERS ТО: 


(714) 448-7750 • FAX: (714) 448-7760 
EMAIL ADDRESS: soles@frstsource.com 
First Source International 
7 Journey * Alisa Viejo, California 92656 


251 SALES HOURS 


Monday - Friday: бат - брт * Saturday, Zam - 4pm 


TECH. SUPPORT HOURS 
Monday - Friday * 7от - 
Technical Support: (714) 448-7770 
АЛ hours Росіћс Standard Time 


Always your best buy on the widest selection of memory u 


ре. 


aa — 3102507 005 i 31102525 $148 
Fowerfdige XE. GptPles, Damennon 375, Omnes ME 488 & Performance 


МАЛ Model, 

4% 1101325 $4 бм 30105083 ым 
tom 3103227 $130 32MB мо $231 
Performance ME, Отт ез Partan ME, ОрыКез DGI PowerEdge 
ЛЕ Меке 

ӘЖ 3103335 $44 ом 310336 $134 
3248 3104337 $280 55% o $482 
Powerime Worlulchons SE & DE Model) 

BMA 1102488 090 15% 3102409 $154 
Зи 3102630 $296 

ағат XPS & OptiPlex ШАМЛІМІ Periam Models 

ма — 30102047 МА зе 3103374 $128 
ма 3103375 $260 ым 1101159 $482 


NEC 


Powericm & Ready 486 Models 

AMA 159091232000 BAS toma 
Ком Мон 456 D/M Models 

446 — OP4104003 $34 бил — OPA4104004 564 
Тема — 024104005 5130 329B 04104006 $231 


GATEWAY 2000 


You vr gt u friend m the шиесі = 
PS Series & болшу PC РУ Series Models 
4 а/а 91 feb мо н) 
toma а/а, jS J2ME мо $244 


158082222000 $148 


5722. 
30- 
14370 
(342/№...... ИО 
1 x 9708 
(un... L, 
423-7005 
(3i/MB)........597 
4x 9700 
Вы 544 


IN 


1х TE ui ч 


2х 32-70 


(TAMD)... 
8 x 32-70 


ПИ 


72-PIN 


MM... 231 


BMB) nann AS 


Ш FREE SUPPORT FOR FSI CUSTOMERS E CORPORATE PO'S WELCOME 
8 SATISFACTION GUARANTEED 
Ш NO SURCHARGE ON CREDIT CARDS 


№ GOVERNMENT & 


й 
ы 


COMPUTER 


Моко (C & MS Partner Models 
8M8 — 50300840! №7 лама 503008002 .....$1$$ 
3198 503008003 $199 ом — 503008004 .......4479 


Manhatan V & б Modeh етт 4/33 4/331, 4/50d, 4/66, MYE 
4/33, 4/66, P760 SE 4/33. SE 41664. SE 0/60 

а 501159000 0 е 501159003... ғы 
има 501150004 — $7096 ымы 5019005 5972 
Моко UF MT, СПАСЛА ео МХ & 1X А Advantage! Models 
жы 50087000 — 83 өз 0970) М8 


ма  S$00987004 Қ $130 3248 500907005 $280 
бо 4/33 |ртуғай 1/25. Реала, TE, Мелия 3, 

Power Prom Modal 

ам — 500780004 667 amb — 500780001 $92 


7605 STANDARD S M MS Фф, 


EDO 


72-PIN 
Parity 
1 х 36-70 
(un... .P35 
2x 36-70 
(n... №09 
4 x 36-70 
пем 28 
8 х 36-70 
(9090)...........5257 


2 x 32-60 


4 x 32-60 


8 x 32-60 


EDUCATIONAL PRICING 


grades! 


(200)... 


CALL NOW 


FOR YOUR 


TERT = 
ЕЗ. 

-— PC 300 Model 330/150 
амд 9267519. ына ом... 
1948 9057543. ОШ 3248 9267545... 31 
TMB Video 9207443 a | 
2555 Caha 9237251 ("У 
VlusPoet 6304/6472 /6482/6484/6492/6494/698! У Models 
а 9263111 $4 be 0130. из 
168 920019. Ба 32148 0260320... (286 
PS/NobePomt 6384, 6/1 Conuhort/Easentot Екрем Models 
AMA оғ $8) 1648 95929 9149 
PS/Vdluefomt 6382/5384/6387, 65/1 
Advisor / Consular! /Ensertial куб / енды Models 
ама 6450126... 84 OMB 6450120... 
јама 926724 им 
К 700 Model 750/6887, Model 730/6877 
вив 9257118 MJ wwe 9206720. M 
3) 9267122. ҰМТ ым 7267324... IMPO 


PC 700 Model 750/6685/6986, Model 710/6875/6876 


ам 2361 , ын anu. ... 48 
1648 0257204 $130 1298 9267205 ш! 
Кл 25/786, 30/204, 353/15, 405. 502, 5593/5, 6581/15, 70, 
BO. ОХ 950 

2М8 305340, 64530604, 6450808, 6450379 $89 
ама 3412933, 8719977, 6451060 iad 
BMB 6450129 in 
Exponsion Boards for P5/2 Systems 

41698 w/2MB 0450609. „И 
21498 “/298 3413077 , MIR 
41588 w/4MB.— 34:301] и 


First Source 
International Always 
Includes Installation 

Instructions! 


(on standard өйтте) 


(IM)... 09 


(ыш... 2119 


5244 


ALWAYS CALL FSI BEFORE YOU BUY! 
LAPTOP & NOTEBOOK MEMORY 


> Apple Computer 


Powerbonk 520 & 540 Modeh 

we м, $109 1648 ма, $229 
Powerbook 5300 Models 

OMS МУЗА „0 164b a/o, іи” 
MMB ма ЖЕЛИ? $349 


D@LL 


іш 3101185 $99 Юю 31033846 
{сада 433m/mc, &Sünc/mex, 425mc, LX 4100/475 Модећ 


$29 


4M 3103414. .M9? бз №. $139 

16B 3103417 $239 

бекі ХР 450/ 75/4100, ХА Partum Меке 

ій 3103421 $59 М8 3103435 $49 

to 3103422 $162 

digital 

HiNoie 486 Model 

448 РЕРОРМАА $59 89B ERPCP7MAAB.. .... 09 

168 — FRPCEZMÁAC . "62 

Hihlgie Шет 455 А Ultra И Partum Modeh 

448 — [ЕРСРЕМАА $59 ама  FRPCPOMAB $89 

Тома FRPCPRMAC . à $143 

HiNole VP Pentium Modeh 

ВМА — FRPCPPMMAA — 9109 168 ПАРМА $249 
WINBOOK 

WinBook ХР XPC Models 

léMà wo. $439 JMA ма sem 


CALL FSI WITH THE 


NAME OF YOUR PC! 
Our upgrade experts hove байа] configuration 
information on thousands of computers ond printers, 
Кот the oldest to ће ея подай! 

WE PROVIDE YOU WITH: 

V/ Your system memory leahures 

ВАМ, cache & video) 
V. How much memory yoo really need 
V/ Memory products available for your system 


V Most соя effective upgrade path for your system 
У Your systems minimus & tximum 


memory capob libes 
TEXAS 
[NSTRUMENTS 

Ти Мом 4000M Маје 

ама 9793357 И A 
Extensa 450 & 455 Мојећ 

ФА 9901932000] 559 BMA 99039330001 ,.. 510 

loma — 9804002000! о” 


Externa 5105 515 Madah 

BMB 98057630001 $109 loam" 98057610002 ...$201 
Erena 550, 555, 560, 570 мобы 

BMS 98098106000! 599 16м8 ими ии 
Тетија 5000, 5010 5020. 5100, $130, 5200 5270, 5100 Mode 
AMA 979015000! $179 тыз 07908160002 _ S299 
Читой 6020. 6030 Моден 

МА 93114550001 CALL іма 98114560002 ...CALL 


IBM. 


Тед од 250 Моб 

ама 100... 59 Ал „У 
т Ойу... " VON ILL 
ThinkPad 345, MOC/CE/CSEUMP. 100, 75 Pentium nm 

AMB — 8465089... 999. ВВ 04G8092........M99 
1648 8465695......9219 IWA no... Р 
ThinkPad 345 C/CS/CD/CSD А 365 E/ED Мод 

4MB 09267287 $30 тема 926793... $208 
Ты РЗ 365 X/YD & 560 Models 

амд 9207340. — $109 16M8  92G7MI n 8214 
ThinkPod 500 & 510 Мод 

ама 8109008... SOP вәл SiO 4 
1648 8189113 $27 
Та од 701 Мод 

амб — 9267259... 882. амы 92107261 ИИ 
Jamb — 9237263. — Ma 
ThinkPad 750, 755 486 Models 

AMB 0751420 И НИ Me 
ДАБ) ОТАУ... азе asco pas IN 
Тема HESON.. | | 
ид 760C/CD/VAD Parto Models 

BMB 9207215... — 5% 
tad 9267316 RR NE SL 
ThinkPad 760€/ED/EL/ELD Pentium Model 

BMB 9207340. Қалам с MN 
ТАМА 9207341 „фи 


IF YOU CAN'T FIND WHAT YOU'RE LOOKING FOR CALL! 


Je YOU CANT FIND WHAT YOURS GORING FOR CAL) 
Call the Upgrade Experts 
ORDER NOW 
800-635-9866 


International Orders Call 714-448-7750 


SEE US ON THE INTERNET: www.firstsource.com 


Circle 201 on Inquiry Card (RESELLERS: 202). 


Memory products ore 


companies 


CATALOG! 


HEWLETT 
PACKARD 
Netareers & Место М2 Modul 
ама ЗА... MS. а D2754., tet 
а оға ... .$048 32m8 озы 8986 
Меску XU/EMS/UM2/M2/N2/VL3/V¥E, Mullimedas РС 1 Povison Models 
4908 — D2590 „950 and ПУЛА... 494 
tawd мо. ола wo... 4%” 
Место 480 ХМ/ЗТЛ)Л/АЛАЛА/МЛА Models 
Ша ОМА . Es іш 001524 м2 
8 БОГА mI 
digital 
Die MTE, WAM Hed 
ГЕРС АДАА... $88 16м FIPCTAMHAB ...... $148 
ERA" 
ама МКҮДМАА . 594 BMB Юм... МА 
а PCAC $130 32M8 HUCUMAD...... $231 


MICRON 


Fro Magtium Saner & Power Server Series Models 
ANB =. „ЮА № №. ss. 144 
МВ ма „3190 3298 ме SAAT 
К Malanna Series, Ками Station w^ иене 
AMB' Moo s. . $31 2% һо... 09 
WA мо 4119 i» aja. .$944 
= 

‚ЗЕ Packard Bell. 
Pod етінін. Зена Модић 

ан $MB мо mM— 14 
Тема м ‚ #20 3 м... 32: 


LASER PRINTER 


MEMORY 
[auo 


256K КАМ Сои 727078 (52 
Laserjet ál 

| ООА. ченә РА mmi 
(емін 3L, SLES 

448 — C3140A $69 Bb мо. 5193 
Loverlot 4, AM, 4543, 45, Deshler 1200C, 1200C/95, Designjet Sari 
Ам С2065А $45 8% СОМА, із 


Іозији МУ, 4+, AV, AMV, АМ», AP. AMP, SP, SMP, 55, 5% МҮ, Color 
озегі, DeskJet 1600C, 1600СМ, Соруји 

АМА — СИЛА .99$ BMB  CH34, MI 
ММА CISA... BY 

(омији 3f, "| Ili, 100), WP 


2MB Exp | pip vL ———— 169 
AMB Exp, Bed Nama cpm $129 
Laserjet If, 0 

2МВ Exp. Ged ныма I? 
AMB Exp Bed ныд т 


TOSHIBA 


T1900, 71910, 11950, 11960, T4500, T4600, 14700, 14800 T4850, 14900 


ама — PCAMQ0120.. ... B50 ша СА... 114 
T4400 Modul; 
ама КОМАШ. .. $79. oma Км... 


нф. 


NW2078U., „0173 
na o Поб 10,1115, 1400, I^ 1410, 1415, Та тез, TANG, 
Tecra 710/720 Modes 


BMB NW2031U ,...81237.— LOM NW2032U....... A218 
328 МИЛОШ. ош m" 
crc 300 Modh d Portage SSOCT 

му ғои 51% ма в мт 
па Ма — AF) ама Ки... 
тетп 700 Modeh 

BMB мош, „М3 10M8 №2034)... 4719 
3048 МӨЛ)... KW C 


NEC 


Versa 5, 300, 550, 2000, 2200, 2205 Made 


4AMB — Of4101201.....544. ма 094101202... 0 
МАВ С#4Ң120................................... 5162 
Versa Y, M, P, 4000, 4050, 4080 Models 

4MB — Of4104000,... $79. Мз — OR4104002.... £114 
төм 00.4104003.....9197 3298 — OR410 4004 ..... $358 
Vena 6000 Mode 

888 ОМКӘӨХӨ!. CAL Тама 0241047002. САЦ 
8 2 77. 24. „СА 


TERMS & CONDITIONS: Credit cord orders slipped only fo your verified billing oddress. АЙ returns 
must be in brand new condition, including all original packaging, warrority cords, manuals and mces- 
sones and may be subject to о 20% ml ‚ 
made within 15 days of invoke date. РУ accepts rerums oa computers, pnalers, scam 
ners, memory and software for тером or repacement only Shipping and insurance 
charges we nonielundoble. А Retum Merchondise Authorization (RMA) number к 
required for ой retums, 7 ia contoct our customer service department. 
ird party and manufacturers port numbers ore 
fot your conveniente. Due ta LT.C. tortis placed on some monvloctur 
еп, memory pricing may be higher than odverfised. Prces and ovat 
шу subject to change without попке. Purchese paces at hme of order 


ore hinc. РУ conaot be responsible for errors m Wege и photog- 
raphy. Trademarks ond registered trademarks are of 


ee. Al retums ond exchanges must be 


FIRST SOURCE INTERNATIONAL 
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Windows NT • Solaris PC-DOS SCO UNIX 


QNX 
e BMN • 


Free BSD 
dais 1ХӘМ 


AU НЫС» ғу. Eee в 


рі. 
ы. 
с 
= 


System Commander makes it safe e Use any Intel compatible OS or 
and easy to add as many OSes to your combi nation of OSes, in English or Free 


PC as you want! any other language overnight shi ing* 
Easy Automatic Installation | System Commander is only $99.95 and when дете а (+ >. 
• Prepares your PC fornew OSesin comes with an unconditional 60 day ш | 


minutes money back guarantee. Get Free 

• Simply select the OS you want and overnight shipping when you mention this 800*648*8266 
System Commander does the rest ad. "Order it now and have it on your www.v-com.com 

e To use another OS simply reboot desk tomorrow morning! 


and make another selection — | 
Money-Saving Flexibility  cVysiem Commander iS а И, INS. 
пеу- m 11121 ақы 4320 Stevens Creek Blvd, #120-3BYT 
e Minimize hardware expenses by DioOoming miracie" San Jose, CA 95129 
putting up to 100 OSes on one PC с 408.296.4224 fax 408.296.4441 
Use any combination of hard drives - : 


* When анте before пошт PST. No Saturday dellvery. Standard sihiaping outside US. СА гия. add $7.25 алпа Бак. Offer 
subject bo change without notice. AF logos and product names are trademarks ol thelr respecitwe companies. VIS/A/MCAnax E1386 


96 SMODUIM 


Lynx OS 


aremxun 


Coherent Unix 


Windows v3.x • Windows 95Ј ~ Warp Linux Merlin 


Why use more and more developers WIBU-KEY NUP 
to protect their software against piracy? 


и Longevity: You could use a WIBU-BOX from 1989 today with 
Windows NT, which does not exist 1989! Also you could run 
old software for DOS today in a DOS box of Window NT or 
95. Each WIBU-BOX is accompanied by a full 3 year warranty. 


р WIBU-KEY on stage . 
at these next events: 


S ОЈЕМО 


Munich, Germany 
October 21 - 25, 1996 
Hall 12, Booth А12 


-DI COMDEX 
Fall’96 5 2031 


Sands Expo, Las Vegas 
November |8 - 22, 1996 


и The most flexible security system for the programmer: 
Great Windows interface for programming of WIBU-BOXes and 
protection of applications, automatic detection of all WIBU- 
BOX variants with one software. WIBU"-BOX for LPT, COM 
and ADB, transparent and cascadable, as PCCard and (E)ISA 
card. Мо specíal, expensive network dongle, the same WIBU- 
BOX for single stations and usage for a natwork server. Its one 
API for DOS, Windows 3.x, 95, NT OS/2, MacOS and net- 
works, independent of the programming language. 


и The most user-friendly security system for the develo- 
per's customer: The WIBU-BOX is one of the smallest don- 
gles available with an unique design and handling advantage for 
your customer. А great control panel applet provides easy instal- 
lation and diagnose tools to your customer. New sales or upda- 
tes could be handled by "Remote Programming" the WIBU- 
BOX at your customers PC. 


v The most secure system: WIBU-KEY doesn't just do a quick 
check to sce if the dongle is connected — it works by encrypting 
through our custom ASIC. With top notch security and flexibili- 
ty. Each encryption in the WIBU-BOX is initialized by a FEAL-8 L 
algorithm (block chiffre, 64 bit key). Over 200 different encrypti- = | unto ваља 
ons could be enabled independently with one WIBU-BOX for ый 
selling different applications separately. Additional, each encrypti- 
on has over 4 billion variants, choosen by a 32 bit selection code. 


Providing the highest quality Software Protection since 1989 


We happy to serve You: Circle 21 on Inquiry Card (Resellers: 212 је 


== Germany and International: North and South America: Belgium, Lux.: COMPUSEC - Tel. +32-2-6450944 ‹ Fax +32-2-6464266 · info@compusec.be 
WIBU-SYSTEMS AG Griffin Technologies Inc. Croatia: ARIES D.o.o, : Tel. *385-1-222752 · Fax +385-1-2326535 
Rucppurrer Strasse 54: D-76137 Karlsruhe + T [617 St. Andrew Dr, Lawrence, KS 66047 Estland: Lansoft Ltd. · Tel, +372-2-444760- Fax +372-2-682760 - Jansoft@infonct.ec 
: — — Tel. +49-721-93172-0 * FAX +49-721-93172-22 < - Tel. (800) 986-6578 * (913)832-2070 Japan: Visual Networks Co. Ltd. — Tel. +81-3-34057801 - Fax +81-3-34057818 
SYSTEMS BRS +49-721-93172-23 * CIS 100142,1674 FAX (913) 832-8787 · CIS 71 141.3624 | PE email: miles-vnet@cyberoz.het 
AR AN email: info@wibu.de врела ас emat sales(@griftech.com · мелу пес. ёо Netherlands: COMPUSEC - № +31.53-5740223 - Fax +31-53-5726822 - info@compusec.be 


THE FIRST (МЕ COMPUTER 
BASED TRAINING PROGRAM 
IS HERE... 


he AllMicro CNE Self-Study Course™ is the first 100% Affordable! 


Computer Based Training (CBT) program to fully pre- The AllMicro CNE Self-Study Courseis priced far below other 


ess pare you for Novell's СМЕ exams. Its innovative design competitive training packages, so you can now get top quality 
provides fast, effective and convenient training to anyone wishing training at a price you can easily afford. 


to become a Certified NetWare Engineer, even when hampered by 
a busy schedule. Our CNE CBT allows you to learn and practice Added Bonus! 
everything you'll need for full NetWare certification. The AllMicro СМЕ Self-Study Course even 


All on one CD | comes with the required Micro House 
Interactive NetWare simulation for hands-on exercises Technical Library™. You'll have at your 


' Study at your own расе fingertips the latest specifications, diagrams, 
Hundreds of practice questions hardware settings, component locations, | 
' Priced below competitive products configurations, and other hardware technical 
Everything you need to prepare for information, all on CD-ROM. Familiarity with the 
Novell's test! Technical Library is required for full certification. 


Effective! Self-Study Course ‹ 
Through the use of interactive exercis- у ОЕ Don't put your career on hold 
| any longer! Get the AllMicro 


es, you'll be able to gain practical hands- 
on knowledge under simulated situations CNE Self-Study Course and 
get certified...FAST! 


without the need for a working network. 
COURSE MODULES INCLUDE: 


AllMicro's СМЕ СВТ ensures that when 
you complete your training you'll be fully 
prepared to pass your СМЕ exams, and Қыш» 

» Administration v3.1x » TCP/IPTransport for NetWare 
» Advanced Administration v3.1x Networking Technologies 
• 3.1х Installation & Configuration (#802) e NetWare 3.1x to 4.1 Update 


best of all, you'll be ready and confident 
e Service & Support for NetWare (#801) "NetWare 4.1 course also available 


MICRO HOUSE 
ккал иик ккк 


ь ДЫРУ" Я Ала ІІІ 


0 go into the workplace and perform 
vital CNE functions. 


ба HEE “ЛА 


Convenient! | NOTE: As of 6/30/96 current CNE's will lose 

Our CNE CBT program offers you flexibility and portability their certification unless they pass Novell's 
inmatched by traditional training methods. You will study when new 3. 1х-4. 1 update test. We have the course! 
and where it’s convenient, at your own pace using a step-by-step CALI TODA И! 


ormat for either NetWare 3.1x or 4.1! 


or more information about our limited time discount pricing CALL: 


INTERNATIONAL: (813) 539-7283 * FAX (813) 531-0200 


FonEFRoNT/AIIMicro 
18820 U.S. HWY. 19N., #215, CLEARWATER, FL 34624 


BM 
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No more pre-printed checks! 
_ Save time and money printing your 
own checks with mips VersaCheck"! 


Revolutionary mips VersaCheck™ is the inexpensive software that not only lets you 
print your own checks from scratch, but automatically keeps your account balances 
too! mips VersaCheck installs into Word for Windows and lets you create checks in 
minutes. Include addresses, logos, even your signature, all password protected. 
mips VersaCheck even prints the MICR account number required by all banks 
for processing. And, you can make changes to your checks at any time, instantly! 


Print checks for as little as 2.7 cents per check! 

Prints bank drafts and deposit slips 

Business and personal size checks 

Manage an unlimited number of password-protected accounts 
Compatible with inkjets and laser printers 

Compatible with Quicken, QuickBooks, PeachTree and more 


Call mips at (800) 898-8560 RECOMMENDED BY 


O. HEWLETT 
Also avaliable TigerSoftware Фр MicroWAREHDUSE: = Dataline America, inc. _ РАСКАНП 


800-888-4437 800-555-MALL 800-367-7080 mpe 2 Те: 619-679-4070 Fax: 619-679-4073 
13240 Evening Creek Drive, Suite 311 > San Diego, СА 92128 


; Defacto RAI c 


High-Performance SCSI RAID Systems 


e 0 O O € O9 € O O O O O O O € 0 O O O O 9 O9 O O O O O O O O O0 O O ? 9 O O O 9 O O O O O O O O 6 O O O O O O O O ee O O0 6 : 
* Fast & Wide SCSI Il * Downloadable flash firmware 


* RAID levels 0, 1, 10, 3/5 * Remote alarms, configuration 
& monitoring 


Wirth ves Ада Tea ша 


Discover the best RAID рпсе/рег- 
formance in the industry. Raidtec 


1 | · Programmable RAID Level 

is the affordable, open, SCSI-to- selection • Environmental sensor ports 
SCSI hardware RAID solution for |  • On-the-fly hardware parity — * ei Replaceable" E drive 
complete data protection. Ideal ты generation eliminates read, ays & power supplies 


modify, write-back • Single SCSI ID 
performance overhead 


for mission critical applications, | 
* Solid state load sharing power 


document imaging & multimedia. • Single ended or differential 


Confi bl sé wu subsystem 

| т “ Configurable read & write 

It’s time to re-visit the buffet . MT nl panel status 
pn " spla 

ultimate in high- | Rackable, play 


— faa Z | iy stackable 
availability — | m 


storage Contact THE STANDARD IN ApvANCED Mass STORAGE SYSTEMS 


TÈ nd Raidtec USA Raidtec EUROPE 
j embree Park Dr.» Suite C Glen M House * Glanmire 
каше ока а: | n кезей, GA30076 Cor enn 
EE 710 Е 
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COMPAQ 


ThinkPad Notebooks 


Thinkpad 365 Systems | Armada 1120 P100 8/810MB, Passive . . $1799 
SNE LEIS FAGRI | Armada 1120 P100 8/810МВ, Active ... $2175 

Thinkpad 380. P100... Mon 22. | re Е 
TUE др DESK JET 34 205 || Armada 4110D P100  8/810MB, PassiveCD. $2799 


»$45440UROMA4A4A2ATVRA(4A48 R44 WAP VUVPU4094R8A259240PÁ5244A44PHRÀABAPWEBRREARVAÉ TVAÉBAAHABOBSEOSROTE 


inkpad 365X P100  BS/BIOMB.PASSWE........ HP. DESKJET 600/660 259/392 | Armada 4120 P120 8/810MB, Passive .. $2999 
a&naspafpucopevsvébóunvatósthaovotdqagnoqopqopeonpusnndonasenepvuesavprevhvscanesoecvanuensunen | қ JES K JET 2 ~ х "УТ! с | Агтада 4120T P120 8/810МВ, Active A $3650 
ШШПЫҘай SUJAL г 5158, РАЗУМЕ, Ыр... ЗА. > LASERJET 5L/5F сав5/са |) Armada 41307 P133 8/1GB,Actlve _. $4298 


* зв а $ ө э 5 
rée4q«s294Dens2aenauppppannmaonuónuev$apittbtbhbétedeannadqaaqancapmusspuanpsparnuspevxrnanvueuesasuansus | 


Е па» || ПЕ 5150  P/75 атома, Active.. $stock 
к  поасоо ввоз она вь порча рае вое вет ба за теа зә ьоевоевояь оа ваа аврати ра при ивньвафонь | ! : | CUM Ук са, LTE 5250 Р 100 8/810MB, Active. $stock 
b lod И MEC PE ede perde dates. НР LASERJET 4 $1045 |LTE 5250 Р/120 16/1.3GB, Active . $stock 

"НР LASERJET 5/5М 51265/1699 || LTE 5280 Р/133 16/1.3GB, Active . $stock 


ДЙ А г. dc | | е і = " Deskpro 2000 p/100, 8/1.2gh $1275 
inknad 7600 PH33 16/.2GB. ACTIVE. CD ..... VECTRA XU SYSTEMS -| Deskpro 2000 р/133 164 2gb $1675 
teretes ee АИ А А А Не | а 4 stock | Deskpro 2000 p/156, 16/2.59b . . |. $2115 


ИМ ER ei HEP АН mero НАЦ пат ^ ү 9 pis 2: | S 3 Е | Deskpro 2000 6/200 16/2, 506 $2690 | 

IHDRDdU  JOUE РОО ТОМЬ, АЫ... ООК ур «ВО vil И staat Deskpro 2000 6/200cd, 32/2.5gh $3299 | 
МИН. built in Network сага, | vs NT prele _ || Deskpro 4000 6/200. 32/2.5gh, cd $2799 

= Tre фачванва ннаая вона веник наьнаьн ванне вое о о рана пох коз иконка e ree eee а | Deskpro 4000 5/120, 8/igb $1599 | 
UL MEL ML ELT Ee ccr JD NETSERVER | Deskpro 6000 5/156. 8/19), cds $call 
DAWN CD WESCE eT 

Thinl TNNT NE PTT ТІГІ? /133/166 32mb,vo ан, Arrm ўса! | Prosignia 300 Pentium 90,120,150Mhz .. . $stock | 

»ecsaepPDosaevsetttstevirenvedóeseceayvueveseconebuesqoeppapunonpaspaesactaesesnavatonoveneo \ ( 4 ҮНІ { Prosignia 500 Pentium 120 150Mhz $stock | 
FOR ALL DESKTOPS 4 SERVERS PLEASE CALL Prolinat 5000 6/166 Modell |.. $stock 


|| Prolinat 5000 6/166 Model1A ‚ $Sstock 
| Protinat 5000 6/200 Modet2 2221 $stock 


Call йә before you buy (BM 


I HP. VECTRA 500 COMPUTERS 


NOVELL = ipu x Prolinat 5000 6/200 Model2A $stock 

Netware 3.12/4.1 Promotion | answering tient Prol 
5/10/25/50/100/250 USERS |515MCX 5/166 16/1.6 GB set«sountáphon rolinat 5000 6/166 (rackmount Мода) .  $stock 
| answeringsheadphor Prolinat 5000 6/200 (rackmount Models) $stock 


2 AutriorizediDe Dealer & Service Center 
СОМРАО, IBM, TOSHIBA, HEWLETT PACKARD 


Р = 5. гет "ir E 
a Та | 


pan 35009 combo мс. TOTT $119 
^ жап: 30509 4.5, AMT NES 
Lampro №2000 tompalibleA ....... 529 
NE200 (ierodyne) көзөө іле... 3000 
зат linkbulider dia 8/24148 port ., $call 


таа 


Computer 
Specials 


Extensa 510 P/100 8/810mb passive. $1899 
Extensa 560CDT P/75 8/810МВ active $3099 
Extensa 570CDT P/100 8/1.2GB,sctve $3384 


МЕС 


ACS Р/166 MTCD 
PCI Intel Triton Chipset 
s12kb Pipeline cache 32MB Ram 
1.44mb floppy drive 2GB IDE hard drive 
Matrox 2MB 3D 1600x1200 Video card 


М "Т -] 
Ј ы ther поа! ie 


‘Aus Pentium му | 
pipeline BC ....... à 27... $205 


|  Amplron Pentium М M/B+256 
ШІ _ Pipell ine BC.... .... вазе ... МҰҒ. ” $120 


Intel Zapa Pentium M/B+256 
d ^ пре пе ВС. ... .. .. ах + "за за $199 


Intel | Endea or Pentium N M/B+sound . $call 
nie | Aurora M/B wh Ойоп ....,,, Scal. 


Versa 2200с P/75 8/810mb ваме, , . . .$2250 
Vecra 6000h P/100 16/1.08gb active . .$4250 


lode pecia 
маме СЕ U.S. Robotics 28.8 phone answering .$179 
U.S. Robotics 28.8 Win Modem +.. . 4135 
Motorola Bitsurfer ISDN сы кыы 


8xCD Rom Drive (Toshiba) 

Sound blaster AW32 (3D sound) 
Mid Tower Case 
115 watts speakers system 
Fujitsu rot Enhanced quite wings keyboard 

Windows 95 (original with CD). 
DOS 6.22 (original with disks) 
Mag DX 1795 SVGA Monitor 17” 


a Tr Ге 


fey or РОНЕ 

пи ІІ [> | 
ГІ” мй... Id 
|| АШ, 29400W whit TII ү T lem | 


sk cal for other sesi models x% | 
n 


Matrox 2/4MB Millenium 3D , .;. .$289/429 
Diamond Stealth 3D 2МВ .......... $160 
" | Imagine 128 8MB Pro PCI ....... ‚ $1285 
Imagine 128 2MB ........... “Ча $299 


Also carry Toshiba 
Refurbished Models 
% Call for Price # 


оғ er. 1%) d ПЕ T it | 


ü a Qni eda panner 


ње“ 
| Microsoft Office Professional. 
TS | © for windows 95 | 


2 $165. 


| Ms WINDOWS NTa. " SERVER:.....$345 - 
L3 s СТ аушы revan $99 


Outside California: 1-800-526-3482 ^ [zm 


| банан 


Inside California: 818-884-8644 - Fax: 818-884-8253 Y interational Bütidees | ашк Пип 
comlane@instanet:. com ii "пе ес а м TM TU Е $m SE 
7500 Topanga Cyn Bivd., Canoga Park; CA 91303 Card: Wire Traneter Aled. | ші ori other Microsoft Academic Prices. 

TC Hours: : Monday — Friday 9-6, Saturday 10 10-5 НЕ | E ^ 


үз Ware. = а. =_= У е 1 
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y (РЕКА soe WINDOWS 


Daly Systems is the leading provider of standards-based 
open systems tools for Microsoft® Windows NT". The OPENNT" 
product family consists of a fully conformant POSIX.1 / POSIX.2 
runtime and development environment for NT and a host of com- 
plementary system products. In the coming months, we will be 
expanding our product line to provide a fully conformant UNIX 
operating system environment for Windows NT. OPENNT includes 
all of the components that users and developers demand on UNIX 
systems — now available for the first time as a native, fully inte- 
grated environment for Windows NT. 


1-800-GET-UNIX 


185 Berry St., Suite 5514, San Francisco, CA 94107 
Tel.: (415) 896-0708 © Fax: (415) 896-0709 © Sales Toll Free: 800-438-8649 
Email: opennt@softway.com e WWW: hitp:/ /www.softway.com/OPENNT 


Softwava 


Svstems 


Now you can have the 
advantages of a UNIX 
system while running 
Microsoft's most robust | 
Windows operating 
system — truly the best 
of both worlds! 


Take advantage of our special offer. Buy any OPENNT product and 
get one year of product updates for free. Add to this our 30-day 
“по questions asked" money-back guarantee, low price and free 
technical support and you have a deal that can't be beat. 


For the latest info on OPENNT visit our web site at: 
http//www.softway.com/OPENNT or call 1-800-GET-UNIX! 


№ ОРЕММТ Commands & ЫНЇЇНез................ 
UNIX-style shell and utilities. АЙ your favorite 
fools including ksh, awk, grep, sed, vi and more! 

Ш ОРЕММТ Software Development Kit .......... 
Development system for porting & developing 
POSIX and UNIX applications to Windows NT 

Ш ОРЕММТ X11 бегуег....................... 
Competitively-priced, high performance X1 186 
display server for Windows NT and Windows 95 

Ш ОРЕММТ Telnet бегуег................... {тот $99 
Multiuser telnet daemon service for Windows NT. 


OPenNT is о trademark of Softway Systems, Inc. This product includes software developed by the University of California, Berkeley ond its contributors. All other registered trademarks and trademarks are the property of their respective owners. 


| Call today for free catalog 
Print servers 

+ Data switches 

+ Keyboard/video control 


M 800-333-9343 


Р.О. Box 742571 Ф Houston, Texas 77274 
TEL 713/933-7673 Ф FAX 713/933-0044 


186 BYTE OCTOBER 1996 


with a Rose keyboard monitor switch 


Streamline your computer room by reducing excess equipment. 
Access up to 256 CPU's from a single keyboard, monitor, and mouse. 


ServeView is our best-selling switch, has every feature you can imag- 


ine, and installs in minutes. Compare price, features, performance, 
quality, and support and you'll find Rose can't be beat. Call us to 
discuss your application or to receive your free information kit. 


Come See Us а! 
Strictly Business, Oct. 16-17 


Houston, TX, Booth #116 Е апа ©) ROS lE 
L ing, Oct. 23-25 

nee as e 

Networks Expo, Oct. 29-31 мо ФР" ELECTRONICS 


Dallas, TX, Booth #1579 


Circle 204 on Inquiry Card (RESELLERS: 205). 


Add Four Comm Ports 
To Your Laptop 


With One Small Card 


An expanding new world of communication for laptop and portable 
computing can be found through a new and innovative PC-card from 
Quatech. The QSP-100 has four RS-232 asynchronous communiciation 
channels accessed via four separate D-9 connectors. 


Ideal for multi-tasking environments, the QSP-100 is powered by 16550 
UARTs allowing for a maximum baud rate of 120K. In order to minimize 
resources while communicating to multiple devices the QSP-100 requires 
only one hardware interrupt. For information on this card and other 
innovative PC-card products please call 800/553-1170 for a free catalog. 


Circle 63 on Inquiry Card (RESELLERS: 64). 


Join the party as we celebrate two hot new products! 

LaserLite—the smallest portable laser bar code reader on the market! 
And DuraTrax—the first portable reader to fully integrate 

Touch Memory? and bar code technology. 


TM 
Videx | Call for your free information kit! 


1105 N.E. Circle Blvd., Corvallis, OR 97330 


| 541-758-0521 * Fax 541-752-5285 * http://www.videx.com сол 
Circle 66 on Inquiry Card. 


Yes. We Build Multiport Serial Solutions. 


intelligent Multiport Controller 

*8 to 128 serial ports per system 

«Speed up to 460,8K bps 

• High performance dual RISC CPUs 

eFull modem status display each port 

*Multiport module rack mountable 

• Мипроп module can be 100М away 

«Supports Windows NT, 95, 3.x, OS/2. 
NetWare, UNIX and many others 


n с ЄС ] XA 
524 Weddell Drive, Suite 1 54-08 83 Street | 
Sunnyvale, СА 94089 Elmhurst, МУ 11373 
Те! : (408)734-2224 Tel : (718}672-7354 
Fax: |408 734-4442 Рах: (718}565-9273 


. Email: infopmoxa.com WWW: httpvAvww.moxa.com | 
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RS-232/RS-422/RS-485/Current Loop у. in ES ace – 
Yes, Single Card Does It A ex. 


* Uses standard RS-232 commands - 
no special drivers needed 


* Automatic data flow control Ё 
* 160550 UART with 16-byte FIFO баер... 
• Transmission speeds up to 115K bps > 


| * Complete RS-232 modem control sies 
* Supports 2-wire or 4-wire орегано" "S; 
for RS-422/485 : 
* Both DB-9 and DB-25 connectors hm. T 
* PC-ComLIB software included, but not пасее Уефа: 
• Multi-port cards also available Part # PCL-740 
750 East Arques Ave., Sunnyvale, CA 94086 


ADVANTECH. Tel. 408-245-6678 • Fax. 408-245-8268 
Ноте page: http/Avww.advantek.com * e-mail: info@advantek.com 


Circle 67 on Inquiry Gard 


LET YOUR COMPUTER DO THE TALKING! 
| — Voice Mail 


integrates major voice/fax applications "ia ll Fax on Demand 
program control into one full-featured high ; 

performance software. PC-AT/386/486 Е Int'l Call Back 
based. Menu driven. Easy to use. Supports В Auto Attendant 

up to 32 voice lines and up to 8 fax lines. | Talking Yellow Pages 
Works with most business phone systems, | Fax Broadcasting 


| Fax Mail 


ll Telemarketing 


Fax on dential: (805) 523-1329, Doc, # 1004 arty : 
Web Page: http://www.centraltech.com 8 Date/P Lines 


TEC GIES FAX (805) 532-9174 * e-mail: айе БЕНЕН ЕН: СӨТ 


Serving Computer Users Since 1982 11988 Challenger Cra Moorpark, CA 93021 
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STXRVIEW <i> 


піп iust T Monitor, Keyboard, and Mouse 
Supports SVGA, VGA, and Multisync Monitors 
› Keyboard or pushbutton CPU selection 
' Autoboots Keyboards and mice (SV421) 
» Cascadable. ! 


Centrex, DID service, T-1 lines. Call now. 


Rack 
Mount 
Available 


sted Price Appiles to CSA/UL model 
ie 800- 265-18 844 (ext. 231) 
Fax: (519) 455-9425 / Internet E-Mail: startech.computer 6 onlínesys.com 
ttp://www. startechcomp.com 
See us at COMDEX Fall ‘96, Las Vegas, Booth $7258 


Lal i ‘Europaan/international Distribution 
COMPUTER PRODUCTS use Fax or internet 
USA • Canada • UK е F ог Call: (518) 455-9675 (ext. 231) 


Netherlands • Hong Kong Viea/Maatercard/American Expresa 
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эч ervis | 


кы, тапасе пр 
computers from up to 1 locations! 


Ше е p "ny “ 


№ 
«i V pater n 


* Control with keyboard and control panel 
* Scanning function * Lock access to a CPU № 
* File transfer function as option * Automatic 
booting of keyboard and mouse * Supporting 
high-resolution monitors * Customization always 
available » Rack mountable * 1 year warranty 


Variable configurations available: any combination from 
] user to 2 computers up to 16 users to 8 computers 


Advanced Systems Ltd. 


International Headquarters: 

11 Beit Hadfus St. ` 

95483 Jerusalem, Israel 

Phone: +972 2 651 85 93 

Fax: +972 2 651 89 71 xi ; > 

_Email: rguggenh@minicom.co. il Visit Our Home Page! . 
http://WWrw.minicom.netmedia.coril 


man = 
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TAKE CONTROL 


of 2 to 64 SERVERS 
FROM ONE KEYBOARD, MONITOR AND MOUSE 


• Any mix of PCs, • Keyboard/mouse emulation 
Mac, and Sun «e AUTOSCAN 


* Front panel & 
Hot key operation 


| | = ==" e Remote access to 150 
qe 


== Desktop or rack mount 
* Over 50,000 in operation 


MasterConsole^ 


DISTRIBUTORS LOCATED WORLDWIDE У 
RCI Europe (31)-10-458-6673 СІ Taiwan (886) 2-218-1117 С 
фах (31)-10-451-9610 {ах (886)-2-218-1221 RCI 


Raritan Computer, Inc. 908.874.4072 fax 908.874.5274 
10-1 Иепе Court, Belle Mead, № 08502 m salesGraritan.com ш http://www.raritan.com 


М DAY MONEY-BACK GUARANTEE FULL I-YEAR WARRANTY 
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GET YOUR MESSAGES! 

TTl’s New 4-PLAY 
Voice Processing Card & 
Voice Window Application Softwaré 


PEACE OF MIND E UNDER A THOUSAND DOLLARS 


ISA ЈАМЕХ 
Develo Вы) ЕМ ааг: Avatloble 
Specialist in in International Sales and Support 


Talkin ИЕ Inc. 1125 Atlantic Ave. Alameda, CA % f. USA 
» Phone: 510 527-3800Fox: 510 522-5556 Emall: sales@tti.net We ww.tti.net 
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Industrial Rackmount Computers 
19" Rackmount chassis 
(3-20 slots) 


^ All-in-one 80486 to PENTIUM 
CPU cards 


3-20 slot І5А/РСІ Backplanes 
200-350W, 85-265 VAC Power 
Low Profile 3.5" Rack chassis Supplies, 48VDC, 24VDC, 

РСІЛЅА Backplane 12 VDC Version Available 
NEMA 4/12 Industrial Workstations 


Panel Display PCs 
AC | Western Region: 1-800-983-1177 
SYSTEMS| Eastern Region: 1-800-886-2243 
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Industrial BUDE ISIS PC Solutions 


Rack Mount Products 
• Rack maunt Systems - 386 to Dual Pentiums 
| • Rack mount Chassis - Up to 20 Slots 
Jm Design & apps ovaluble —.- 
е Rock mount Monitar-Up to 20" X > 
• Rock mount Cherry 101 Keyboard So | 
ә HDD / CD-ROM Enclosure - Hot Swoppable 
a | “= ғ ® NEMA 4/12 Workstation 
20 Slot Hot Swap Redundant PS ӘЛДЕ — 
e 386/486/Pentium - ВА / EIAS / МЕЗА / PC] 
800-927-5464 ТОУ far 3 slats to 20 slot 


| 408-452-9200 * 408-452-9210 FAX Segme nted Bockplan Е Available 
In-House Барт 6 тим fectum Fn VISIT our World Wide Web 


Call r for Full Catalog http www.appra.coam 
2022 Вайт Ur.» San Jose, СА 95131 . E-Mail: appro @аррго.сот 
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industrial PC Power Supply 


m 85~265VAC, -48VDC, 
+24VDC, +12VDC input 

ш 70W-350W output 

ш 60KHz PWM control IC 

ш 0~55°C operating 

a MTBF > 20 years 


ICP ACQUIRE INC. 


| CALL: 1-888-618-6188 


FAX: 41 5-428-1172 
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All-in*onm piene 
Rack-Mar е 


For Your PC-ba sed Control А 


Р 


Диин. — а ‚ 
TFT, EL or dione vat panel display 
• 14-8lot backplane 
* 386/d85/Pentium^ with PCI Bus. 
• 250 power supply 
* Disk bay space: 5.25" x 1, 3.5" x2 


Tel: 909-464-1881 
Жез ӨЧ 1882 


ales С axiomtek.com 


PXOM, 
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ENCLOSURES for 386, 486 
В Pentium" Processors 

KEYBOARDS 

MONITORS 

DRIVE ENCLOSURES 


PC Enclosures 
from $300 


Monitor: 
10" Super VGA 
Color from $650 


Keyboards: 
Drawer, Shelf & 
Panel from $85 


Excellent Air Flow & Cooling | 
Accepts Most ISA, EISA, VESA, PCI Motherboards & Passive Backplanes 


Rack & Desk Models * Up to 20 Slots * Rugged, Modular Construction 
200, 300 8 400 Watt Supplies, UL, CSA, ТУУ ® Made jn U.S.A, 


„т INTEGRAND 
for descriptive | 
brochures, ——=________пезелнсн CORP | 
8620 Roosevelt Ave. • Visalia, CA 93291 


209/651-1203 rax 209/651-1353 


РО т IBM * Pentium? ва 


registered trademark of intel = Web sita http:/Avww.integrandResearch.com 
Corp. Drives and ЕтаН sales @integrandResearch.com 
computerboands not includad. 
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| PC-IN-A-BOX 


Run DOS applications 
in ROM on portable 
systems. Complete 

with CPU, LCD, 

memory, peripherals, 
keypad, supply, 
support. $299* up. 


CPU CARDS 
With Rom, Ram, Flash, Pcmcia 
KS-7 All in one 486 SLC - $299* 


VGA, Ethernet, 4 Srl, 2 Par, Ide, Flop, 
Keybd, sound, 8M RanyFlash. 


KS-8 Portable Elan 386 - 
5M mem, 3 Srl, 2 Par, CGA, batt. op. 


$399* 


К$-1 Low Cost Nec V40 - $129* 
3 Srl, 2 Par, 10 bit A/D, Modem. 
*q 100, oem version see fine print for details 


800-505-6749 · Fax 303-786-9983 


KILA 
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КАСА MASTER | 


SATE И РРА РАСУ 
XE For-Ictor Ауа 
ч d B d Ld giis ev nons ТЕТ 
ЖАС МАТЕН Systems, Ine E Candi Canc С ту | 


Пана, Бом r UM Bis amm 
ia qi с 


3 Exposed 5,25" Drive Buys 
Ін! l 1% 


Up о Interna) 3,57 Diise Buys 
IOO Andale Avenue Sotli 


haking Door With Removable Filter 
= і РА Made іп И.5,А. 
Rioomington, MN 55420 


OENIS Aud VARS Welcome 
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Computer 
systems 


е Completely Configured Systems 
ae n е Rackmount System Enclosures 
UE Som „| о ПЕТИЦИЮ Industrial Workstations 
TE 386 to ; Pentium CPU Cords - > Monitors о Monitor Enclosures 
БА/ EISA/ VESA/ PC ayboards о Keyboard Enclosures 
: gle Board Compliters 
{020 Slot Pass we) Bachplanes 


For more information 
HOOD-7O0O-B585D 


hitp://www.siliconrax.com 
E-mail: siliconrax@into.com 
Tel, 400-720-1898. Fox 408-245-2576 


$R-420 ү? 


Hot Swap Redundant P5 
Avail. in 8/14 or 20 Stots 


Circle 81 on Inquiry Card. 
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A large variety of 
SBCs in stock 
for fast delivery 


Request our free 
Product Catalog 


COMPUTERS 
ENCLOSURES 
' KEYBOARDS 
* MONITORS 
' PRINTERS 
CUSTOM DESIGNS 


’ 486 AND PENTIUM CPUs 
UP TO 200MHZ SPEEDS 
PCI SCSI INTERFACE 
E-IDE INTERFACE 

’ SVGA VIDEO OUTPUT 
DUAL SERIAL PORTS 
ISA & PCIBACKPLANES 


Tel: 1-408-734-1290 
Fax: 1-408-734-2140 
e-mail: info@recortec.com 
http://www.recortec.com 


RECORTEC 


1290 Lawrence Station Road 
Sunnyvale, CA 94089 
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Tel: 1-408-734-1290 
Fax: 1-408-734-2140 
e-mail: info@recortec.com 
http:;//www.recortec.com 


RECORTEC 


1290 Lawrence Station Road 
Sunnyvale, CA 94089 


N 4 1 алта! СРЕ Е лаа шу 
U.S.A. Made Rackmount Solutions 


Over 40 models, sized from 1U through 6U, 17" to 
24" deep, plus rackmount switches, monitors up 
to 20", & keyboards with or without trackballs. 


QTY. PRICING FROM 8138, 
* 5 to 20 slot segmented or unsegmented 
passive backplanes w/ or w/o PCY slots. 
• Complete line of 486 & Pentium slot 
boards & motherboards up to 200 MHz, 
including Intel's full line. 

A.C. OR 48V 

HOT SWAPS 

UP TO 800W 
Customized Colors Available 
TRI VALLEY TECHNOLOGY, INC. 


4569-A Las Positas Road, Livermore, CA 94550 ipt * 
МОС: 510 447-2030 * FAX: 510 447-4559 * www.rackco.com accepted „а 
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Our 12- and 16-bit, 100 kHz plug-in DaqBoards " 
offer you high-speed, expandable PC-based data 
acquisition that grows with your application. Expand 
up to 256 channels with signal conditioning options 
for temperature, strain, pressure, accelerometer, 
isolation, high-voltage, frequency, and more. 
Extensive icon-driven software support available. 


- № 216-439-4091 
IK ach Fax: 21 6-139- 4093 DOs A Urn Әкеден Con UAI i nsa tC Umahi 
me n 7 Bttp://www.iotech.com | 
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Industrial PC Solutions 


ІН VIE Р 


Belgium 
Denmark 
Germany 
Netherlands 
United Kingdom 
Italy 

Spain 

Sweden 
Switzerland 
France 


Other Intl 
US 
US/Canada/Mexico 


Fax: 
International 
US 


e-mail: 

new orders 
customer service 
address change 


McGraw-Hill web: 


Mail: 
BYTE 
PO Box 555 


Hightstown NJ 08520, USA 
A Division пој нивеа Hil ар ни 


Rackmount PCs 
Industrial PC Chassis 
Industrial Workstations 


Panel Display PCs 


Call 800-800-6889 to 
receive a FREE 100- 
page Solution Guide for 
your OEM or system 
integration needs. 


ADVANTECH. 


750 E. Arques Ave. 
Sunnyvale, CA 94086 
408-245-6678, Fax 408-245-8268 


Pentium/486/386 CPU Cards | 
R 5-232) 422144 | 


Analog and digital /Os 


nterface | 
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BYTE Customer Service/ 
Ordering Information 


Customer Service 
0800 71260 
8001 8934 
0130 829 448 
06022 4959 
0800 973 195 
1678 79415 
900 943539 
020 793386 
155 24 18 
0591 6068 


+353 91 752792 
1-800-232-2983 
609-426-7676 


+353 91 752793 
609-426-7087 


Orders 

0800 71635 
8001 7728 
0130 826 112 
06022 2146 
0800 973 017 
1678 76155 
900 933539 
020 791136 
1557257 
0591 6088 


+353 91 771385 
1-800-257-9402 
609-426-5526 


609-426-5434 
609-426-5434 


mporders@megraw-hill.com 
mpestsvec@mcgraw-hill.com 
mpaddcha@mcgraw-hill.com 


BYTE 
Box 72 


Galway, Ireland 


IIwww.mcgraw-hill.com/multipub 


ЕЕЕ = - m 


FREE Instrumentation Software Demos 


Software Showcase is a multimedia CD-ROM that gives you an 


interactive overview of the leading instrumentation software 

packages from National Instruments. Demonstration versions 

are included. 

Software featured includes: 

• LabVIEW graphical instrumentation software 

• LabWindows/CVI visual development software 

¢ ComponentWorks software for Visual Basic Measure 
software for Microsoft Excel 

• VirtualBench turnkey virtual instruments 

Software Showcase runs on Windows 3.1/95, Macintosh and 

Power Macintosh. 


Call for a FREE Software Showcase 
(800) 433-3488 Fax: (512) 794-8411 E-mail: Info@natinst.com 
WWW: http://www.natinst.com 
National Instruments 
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Custom Fast 20 SCSI 
SCSIVue "Active 
Terminator 


. Improves SCS! Bus Performance 
» Less Errors; More Reliable Data Transfer 
* Diagnoses Problems * Analyzes Signal Quality 
Features: 
' Active Regulation е Supports 68 Pin, 50 Pin | 
_® Status Indicators е Gold Contacts › Ultra 5037 


me. — SCSlVue"Goi 
2 ees Diagnostic Cables 


А № ү Of Important Data 
• Faster Performance • Test Cable integrity 
Features: 
» Diagnostic Indicators е Large Ferrite Filters 
» Triple Shielding (Unique Cable Design) 

» Double Gold 20u* Plated Connectors 
е Extra Heavy 26 Gauge Wire, 50 & 68 Pin 


SCSIVuc" = m om 
Custom Internal Cables 


Benefits: 
* Less Errors, Ultimate Performance 
* Silver Wire Improves Signal Quality 
г Fea ures: 
e Perfect 90 Ohm Impedance Match 
Triple Pronged Connector With Gold contacts 


scsi 


Optional 


uuris Dima 


internal Cable т 1 
Custor n interna! Cao ) |! 


c9 С/е"; 
а - Digital Switch = 


айы. SCSI Devices 8etween 2 Computers 
* Attach up to 14 Devices to 1 Computer 


. 2-1 Active Digital Switch/Repeater 
-- • Regenerates SCSI Signal for Long Runs 


' emite - The SCSI Solution Company 
www.scsipro.com 
3101 Whipple (22 Union City, Ca. 94587 е Ph: 510-471-6442 е Fax 510-471-6267 


жш 
ТЕ 
h 
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Worlds Smallest with Power Supply Inside Win 95 Plug n' Play «Ж, 


rtable мин 1/0 Drives 


SCSI Connection 


$100 PC Card 
{PCMCIA) 
To Printer 


To Computer 
Paralle! Port 
Now 30% Faster | 


JAZ м! Battery 
Optical w/ Battery 


> 4 Gig w/ Battery 

$100 PC Card 

^" Fite in sult (PCMCIA) » 

2754 coat pocket. 

• 1 Gig JAZ 9 Gig Hard У 

*640MB Optical E. m2: | 
Ww | Internal UPS Battery Option! 

a with All drives up to 4 Gig 

4x to ах multi ИО CD-ROM/GDR ph: (408) 983- 1 1 57 


2.6 t0. 4.6 Gig multi УО Optical 
4-16 Gig DAT mutt! ИО http://www.libertyinc.com 
FAX (408) 243-2885 Leave Emaii address 


Intemal Power Supply 
Circle 91 on Inquiry Card. 


CPU The Fax Modem That Stands Alone... 


The FutureFax 144 


ADVANCED MULTI-FUNCTION FAX SYSTEM 
FOR DOS, WiNbows & NETWORKS 


М Send/Receive Faxes With Your PC Turned Off! 
M Print Plain Paper Faxes Directly To Your Printer 


and save hundreds of $ on thermal paper. 


[V] SroRES Faxes IN MEMORY [V] SEND FAXES WITH ANY SCANNER 
[V] View Faxes BEFORE Printing [V] V.42, MNP DATA MODEM 

М FonwaRD то Remote Location М Орто 32MB or Memory 

М Comes With FREE Sorrware МАС or BATTERY OPERATION 
М Supports CAS АРРЛСАТОМ5У М Амр Muca, Mucu МовЕ!! 


Call our 24 Hour 1-888-GET-FA X4 


Fax-On-Demand System 
for FREE Information. m 


ADVANCED IMAGE COMMUNICATIONS 
3343 Vincent Кр. #0 PLeasant Hn, СА 94523 FAX 1-510-947-1900 
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Let your "true colors shine through" 
when you advertise your 
Bai: асу Іп the 


HARDWARE/SOFTWARE SHOWCASE 
our popular, affordable, 
4-color advertising section! 
For more information call your BYTE sales 
representative (see listing, 
page 201) or fax 603- 924-2683 — 
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A DEES ESS x xs 
PENTIUM: 


looMh2 == POWER 


processor 


mexwurszsdkPF. 


BYTE МАСА 


YAI NE RE ECOMM 


ENDED! EVE DE cT 


* 11.3" 800x600 Dual-scan Color screen. 2MB | | COST 
DRAM, Optional 12.1" or 10.4" TFT Active Matrix. "Місто нот atlonal's Mint 3200 gets the nud 


* Built-in 6x CD-ROM drive, 16-bit stereo senut of H's great price/perfermninoo ratio." 
sound, 2 speakers, & mic. | 


* Two type | PCMCIA slots, serial, 
parallel, MIDI, PS/2, & infared ports. 


* Windows 95 ог DOS / Windows. 


е 1GB removable PCI EIDE HD 
(up to 2.168 available). 


* 16mb RAM (maximum 32mb) 
and 256K level 2 cache. 


* 1 year parts and labor warranty, 
Extended warranties available. 


* PS/2 Glide Point & Joystick. 
e 3.5" removable floppy drive, 


* Please visit our 
web page for the 
latest specs and prices! 


Micro International, Inc. 10850 Seaboard Loop, Houston, Texas 
77099, Top quality merchandise with excellent service and support 
since 1984! Houston: (713) 495-9096. Fax (713) 495-7791. 
Hours: 8-6 Monday-Friday. 


*Pentlum is а registered trademark of Intel Corporation 


1-600-967-5667 


Entert: aE: / А’ А’ АА Pcomint coors 


- ш |< ot ~ YR 
д Ecis = entry 
The only way to make sure your 
super-powered PC is properly cooled ! | 


‚ Make sure your system and CPU are operating 
at proper ill a he 

» Know the exact temperature of your system 
and CPU at all times. 

s Prevent heaterelated system Crashes, 

» Protect уои йабаь, umani 


kel restaney TM Comenand Cris eis) 
ГІНЕ “ы” анта. | 


мең | nin | Ме Pre У] habe 44 


EU 


» Prolong your PC's НЕ; " ж 
» Be notified Ara а" ji overheat conditions. 
» Windows 3.1 195 / NT, Novell versions available. 


f p "| d P 4 |] | 1 Р [| 4 — 
ај à Z. СРС | = д TI | ee ч P» d | 
м br É 


ГУ WW 


x) .camusa.com 
саме б ~ JN 816 Charcot iv. А Jose, СА 95151 Tel: 1- 1406. 321- 9880 Fax: 1-408-321-9885 
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is a vertically integrated design 
and manufacturing company specializing in computer enclosures, disk 
subsystem enclosures and fully integrated systems. 


Design • Fabrication 


Engineering 


; а 7. E Now Supporting 
Industrial PC Enclosures | м. : 

Tower PC Enclosures 

Tower Drive Enclosures 

Rack Systems 

Rackmount Accessories ‘ 

CPU Cards and Backplanes Р 

Rackmount Drive апа РС Enclosures 

Industrial PS2 Power Supplies 

Redundant N+1 Load Sharing Power Supplies 


Phone: 1-702-356-5595 Fax: 1-702-356-6361 Email: info@sliger.com 
Internet: htp:/www.sligercom Postal: 1385 Greg St.Suite 101 Sparks, NV 89431 
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F Т 4 T 1 L3 Jia sky | ' 4] ^ Т 
NCIOSLTES SACK с ШИ 


Removable p^ ph e АУ es 


< designs ee | 


Call NOW for information and catalog 


CALIFORNIA 
1-800-394-4122 7 PRODUCTS 


VISA & MasterCard accepted - Same day shipment! 
408-638-9460 - 205 Apollo Way - Hollister, СА 95023 
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NEAT ^? 


CD LABELER KIT 


1 Create your own artwork On Your Computer 
with easy-to-use NEATO Templates. 


2 Print on Any Laser Printer using NEATO 
pressure sensitive die-cut labels. 


3 Using the NEATO Label Device, apply 
labels... PERFECTLY EVERY ИМЕ! 

KIT INCLUDES 

• Label Design Templates (PC & Mac) 
s Tha Amazing Neato Labeler 

e Complete instruction Guida 


=== o Ш 
_ УБА сем 
=== i 44 


800-984-9800 


MicroPatent® 250 Dodge Ava.» East Haven, CT 06512 
203-466-5170 • Fax 203-466-5178 

іп Europa: +44 (0)990 561571 • Fax +44 (07181 932 0480 
See us at: hlip://www.naato.com 
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Design, Print and 
Apply CD Labels 
for 79" 


ORDER Now! 


PATENT PENDING 


' 8 Mhz V-25 + Processor 
512 KB RAM 
› 256 KB Flash 

' 2 Serial Ports 


er Jonn Comair У еж, апа Utilities 51 95 


fed С 07 rn ai plicat 1715 


2 у fast DMA rer 8 analog | inputs иу 
programmable comparator levels * priority 
interrupt controller with vector or register 
bank switching. 


У 


cof 777 are 4 рм lo HME? 
HL U i 


ы ona PC — computer. 
* Download in .ЕХЕог .COM format to flash disk. 


Test and debug through the console serial port. 


* Modify the startup batch file to load and 


execute the application on reset or powerup. 


| ] K microsystems  510236-1151 fax 510 236-2999 
1275 Yuba Ave., San Рабјо,СА 94806  http:;//www.dsp.com/jkmicro 
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Low Cost 16-bit Controllers 
Easy to program in Borland/Microsoft C/C++. 


V104™ Prices start at $149 aty 1, A OEM 


• 4.0x3.5", 32424 1/0, LCD, PC/104 
interface 

• 3 UARTS, 3 timers/counters, АТС, 
watchdog 


11 12-bit ADC, 4 12-bit DAC, Networking НИЕ 
• C library, Development kits runs 


Tiery 


216 F St. #104, Davis СА 95616 USA 

Tel: 916-758-0180 Fax: 916-758-0181 
Internet Email: tem@netcom.com 
ftp-//ftp.netcom.com/pubyte/tern 
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Embedded Controller Kit 


A Complete Software and Hardware Solution 


Z-World's EasyStart Kit" provides everything you need to 

begin embedded systems development. The kit contains our 
Micro-G controller (smaller than a credit card with 14 1/0 lines, 
RS232, 128K flash EPROM, 32K RAM and ADC), Dynamic 

C" EasyStart (a simplified C development system), | 
sample circuit/prototyping board, power supply, r=, ” 
documentation and all the cables necessary to start вина 


development immediately. ШЙ УР, 
чч, N 


1724 Picasso Ave. 
Davis, CA 95616 
916.757.3737 
916.753.5141 FAX 


For quick ifo; call our AutoFAX 
916.753.0618 from your FAX. Request 
data sheet #35. Or visit our web site at 
http;//www.zworld.com. 
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ж. [-Progrommable 
Controllers 


he Miniature Controller Specialist since 1983 


7- тт ee a complete software and hardware solution for embedded systems 
and control applications. Our low cost miniature controllers provide a variety of 
digital 1/0, ADC, DAC, and RS232/RS485 communications. For only $195, our Dynamic 
C" integrated С development system allows you to create real-time multi-tasking 
programs up to 512K (approx. 20,000 lines of C code). 


Controller pricing from $79. Quantity discounts start at 5 units. 


1724 Picasso Ave. For quick info, call our AutoFAX Ж” 
Davis, CA 95616 916.753.0818 from your FAX. Ask 


Ға \ 
916.757.3737 for catalog #18. Or visit our | са 4M О RED | ) 


916.753.5141 FAX web site at http://www.zworld.com. Sa 
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Tape Solutions 
The Tape Experts 


Qualstar Corporation 
6709 Independence Avenue 
Canoga Park, CA 91303 


FAX (818) 592-0116 TEL (818) 592-0061 
(800) 468-0680 
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n- Мор Server Chassis 4 
-Front access 10 °5 1/4” exposed chive bays % 
-Lockable front door, open abie side doors 


-w/300W AT UL P/S......5178 
-w/2x300W RP.M........5399 


4Slide-in M/B Drawer 
- M/B: ATX, Baby АТ, Fuil Size AT 
- Drive Bays: 5.25"x3, 
3.25"x2, 3.25"x2 
(Internal) 
- FCC class B, CE 


‚ Removable Hard Drive Modules 
- Wide SCSI, SCSI or IDE т 
Available, Patent 
protected 
- Perfect for RAID & 
removable al | 
storage арр! ап 


ower Supply 


- ey 
Shoring т 

- Power Fault 
Alarm/LED/Signal 


| 
| 


NT. Puente, СА 91746 
608 = Fax: (818) 961-0468 


Ia 


* M.T.C., NY, 800-366-4860 


ІШІ 
Inm 


ІШІ 


| 
| 


Software Security's 
new УпЖеу? 
technology could 
change the way 
you think about 
software protection 
forever. 


Even though our new hardware keys UniKey makes software protection 

are small, they still offer the most — easier on your customers, your 

powerful and reliable barrier against developers, and your budget... 

software piracy ever developed. but harder than ever on pirates. 

And with competitive pricing, they Са! 1-800-841-1316 for 

won't squeeze your margins either. — more information, or to order our 

e Secure protection for multiple Developer's Kit, with everything you 
applications/ versions need to try UniKey protection on 


• The industry's only patented your application. 


protection technology SOFTWARE 
• Protects applications quickly, | TY 
without programming SECURITY ' 


A new slant on software protection 
6 Thorndal Circle, Darien, CT 06820-5421 
(203) 656-3000 • Fax: (203) 656-3932 


• Remote update capabilities 
e DOS/Windows/95/NT /Unix/ 


NetWare support http://www.softsec.com 
e Time/date-based execution control 2 
® Made in U.S.A. Xx v E сє 


Circle 108 on Inquiry Сага. 
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Communications/Networking • On-Line Services 


NT Маг; 
NT List 


the backbone 
mail system 
for Windows NT & 


NT Doyan a” 
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€ full featured SMTP, POP and FINGER server 

¢ highly configurable, secure list server 

€ multiple independent mail domains on a single machine 
% graphical installation and configuration 


FROM ONLY $49 


А FREE FULLY FUNCTIONAL 
TIME LIMITED EVALUATION Copy 


=, LA АТЫ 
h Lanco | el | | He | 
ма sap San ыы жайың ы se pt ішіне М! litro puts ehh nal rag мн мні тЫ sit ndi ннем ми ure rmi нт міз (Ізі «ӨН» мән нəн 


all trademarks are acknowledged and are the property of thelr respective awners 


Internet Shopper Limited - PO Box 6064 - London - SW12 9XG - ENGLAND 
Ф 011 44 181 673 7422 


Circle 111 on Inquiry Card (RESELLERS: 112). 


http://www.net-shopper.co.uk 


Place your order directly 
info our automated 

online system at: 
hilpi//www.hway.net/hama.htm! 


WEB 
HOSTING © 


per month* 


Dornain name registration 
provided (http://your name) 
Unlimited updates via your 

own FTP account 

Complete domain mail processing 
(Multiple POP3, forwarding, 
autoresponders) 


500 MB of data transfer per month 
(10.12 per MB over 500 MB) 


20 MB of disk space for your html 
documents & graphics (1 per MB over 20 MB) 


ne Hiway 
ат Technologies 


TOE WORLD MIDE LEADER [N WEB HOSTING 


€ T3 Connectivity to the Internet 

€ Unlimited e-mail address forwarding 

€ Microsoft Front Page suppert 

€ CGI Scripting (Now includes shopping cart) 
€ Cybercash support | 


Detailed web usage statistics 
& access to raw log files 

@ Controlled anonymous FTP а 
Truespeech® server support fneludad! 
(real-time audio) _ T 


Also Available: 
Real Audio" 2.0 
SSL Secure Processing 
mSQL Database Tools 


Circle 114 on Inquiry Card 
(RESELLERS: 115). 


Engineering/Scientifice Programming Languages/Tools e UNIX 


FREE ENGINEERING SOFTWARE CATALOG 


ЕТЕ А \ Engineering Software Direct is 
ВЕ — your #1 source for engineerin 
software! The more than 1,000 
\ products listed in this catalog 

\ were developed by companies 
\ and practicing engineers and 
\ represent a vast resource of 
\ tools that can help you get 
$ | your job done better, more 
2| accurately, and more quickly. 


SciTech International 2525 М. Elston Ave., Chicago, № 60647 • Tel 773.486.9191 
Fax 773.486.9234 • e-moll info@scitechint.com • URL http:/ /www.scitechint.com 


Circle 113 on Inquiry Card. 


aney LF9O 


E Computer Systems. Inc. 


| Fortran is our forte Deli vers? 


| авиа in forman 
Great Tecb Support. 


" 
Create Fortran programs or port 
legacy code to the PC with the 
most-productive, best-supported 


x E М 
Ф 


о копапд0! | 
Guaranteed bug fixes or ortran 90 language system 
workarounds within [реу Fortran 90 
60 days. 
А ~ | Fortran-smart Windows 
30-day aS ris Development Environment. 
money-back / «ЧСИ. m DOS, Windows 3.1x, 
guarantee. | SF "Male Ww — Windows 95 and 
ж + А. ау NT Support. 
FREE малы Ламе) ш DLL intertaces to VB, 


product patches = 
on the Web at = 
tip://Wwww.lahay.com. 


VC++ and Borland C++. 


в State-of-the-Art Intel 
Pentium and Pentium Pro Optimizations. 


055895 
Educational, multiple-copy, and 
site-license pricing available, 


Lahey Computer Systems, Inc. 


, sales@lahey.com ’ 865 Tahoe Blvd., PO. Вох 6091 
“hitp://www.lahey.com Incline Village, МУ 89450 U.S.A. 

Circle 116 on Inquiry Card (RESELLERS: 117). 

Word Processor Drawing Editor Widget Set 

Application Builder Scripting Language Coding Tool 
Mail Reader, Writer, Manager 
Compound Document Architecture 
Andrew 


Objected-Oriented, C++, UNIX, X11 


The Andrew User Interface System has been a part of 

the campus computing environment of Carnegie Mellon 
University since 1986 and has continuously evolved to remain 
at the forefront of multimedia information technology. 


Just Released! Andrew 7.4 Binaries in C44 


Andrew Consortium, Carnegie Mellon University, 5000 Forbes Avenue, Pittsburgh, PÀ 15213 
Web: http://www.cs.cmu.edu/~ALIS Tel: (412) 268-6710 


Circle 119 on Inquiry Card (RESELLERS: 120). 


55, СІРНЕА DE 
$SL.CIPHER, DÉS 112 
55 CIPHER DES 168 


Use the Internet as a secure virtual Wide Area Network 
Develop powerful internet applications using 4GL tools 

Use SQLWindows, Visual Basic, Powerbullder, Delphi, C++... 
Provides automatic data-stream encryption for all SQL data 
Uses RSA security and Netscape's secure socket references 
includes a complete enhanced version of SQLBase v6.1 


Transparent to users, developers and administrators 


| 7 nion ENCRYPTION ENGINE 


DUNN 
systems, inc. 


Pricing starts at $1,595 for a 5-user version 


http:/Amww.dunnsys.com 


Circle 118 on Inquiry Card. 


FIVE GREAT PUBLICATIONS! 
ONE LOW PRICE! 


Virtual Reality an Expioding Technology 


is an exclusive report on the explosion of 
VR in medical, amusement, consumer and 
other arenas. Plus news blurbs on market 
епігу by heavyweights & Fortune 500's. 


VA Resource Directory is your guide to 
hundreds of companies involved in VR 
products, books, software, professional 
trade organizalions, clubs, more! 


VRML Primer explains VRML, building virtual 
worlds on the internet, great VH worlds to 
visit on the internet, ABCs of setting up your 
own internel home page, more! 


Desktop VE сата a. complete pner a 
итир WA on yeur РС, plug. wer ^ 


FW " zu] ce] 
LI Г LI 


VA ie 
n al Eur TET 


FREE BONUS! 


The first 1,000 orders will receive the 
publication VA Cartoons featuring dozens 
ol funny cartoons about VR! Yours 
absolutely FREE! This is a limited printing, 
so don't miss out/ Order today! 


== 24 ноия 


fou ree 1-800-951-7100 


e 2 Оғоєғ Lwe Fax Онрен5 619-485-8968 


a 


vi 
pub 
Опе 


xt. 5. 


"Incredible Value!" 
-Рат Eifert 


"гаће with ің)” 
-Pat Ноћ 


E 'A VRismorgasbofg!^? 
i E! «Sid Mirzad 


"ns 


г 
оп 
cati ice! 


t 
Five О рога! Five Рив 
Low Pt olus FREE ВО! 


20ns 


AS P: *99 Value! ГҮЛ РУ "Н 
" „90 Value ONLEY-*:19! 


JN Pius ‘F S&H 
"Calif. residents 
add sales tax 


“2-3 Day Delivery 57% 
Fedex Overnight Air’ 14% 


af 
,. 


30-дау 
100% Satisfactio 
Money-Back 
Guarantee! 


"E 
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А DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER'S MART 


THE BUYER’S MART is a unique 
classified section organized by 
roduct category to help readers 


numbers to aid readers requesting 
information from advertisers. 

AD FORMAT: Each ad will be 
designed and typeset by BYTE. Do 
NOT send logos or camera-ready 
artwork. Advertisers should furnish 


SVGA Splitters 


Monitor, Keyboard and Mouse splitters, multiplexers and 
high quality cables to 250 feet. 

>> Connect 2 or more monitors to your PC 

> Support to 1600x1200 - MADE IN USA 


> Access 1 PC from several keyboards or vice versa 
> SVGA < > TV Converters 


HALL RESEARCH — http://www:hallresearch.com 


800-959-6439 


Santa Ana, CA (714) 641-6607 


Portable Reader 


* AA Battery Operated, 64K or 256K 


* Display messages and optional voice messages 
tall operator what to do. Messages are easily 
recorded (like answering machine) in any 
language. This unit is EASY! 


Double duty as Non-portable Reader 

4x20 Supertwist LCD Display, 35 Rubber Keys 

2 Built-In inventory Programs or create custom 

Download tables and Pick Lists 

Wand, CCD, or Laser Scanner Input 

Reads 20f5, UPC/EAN, 128, Code 39, etc. 

2 year Warranty on Reader & Wand 

30 Day Money Back Guarantee 

64K Complete with Integrated Laser — $1299 

64K Complete with Steel Wand — $799 

Small Size and very long battery life 
http://www.cruzio.com/-wds 


Worthington Data Solutions 


3004 Mission Street • Santa Cruz, CA 95060 


408-458-9938 • FAX 408-458-9904. 800-345-4220 


+++ 


Bar Code Readers 


for PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

Attaches as 2nd Keyboard, no software changes 

Reads 2015, 128, UPC/EAN, Code 39, etc. 

External or Internal attachment on PC 

Wand, CCD, Slot Badge, Magstripe or Laser 

Supports DOS, Novell, UNIX, Mac OS, etc. 

100+ Configurable Options 

Supports USA and International Keyboards 

2 Year Warranty, 30 Day $ Back Guarantee 

Direct From Manufacturer 

Top Rated by Independent Review 

Complete with CCD Scanner – $399 

Complete with Laser Scanner — $655 

Complete Wand only Reader- $299 

http://www.cruzio.com/~wds 


Worthington Data Solutions 
3004 Mission Street « Santa Cruz, CA 95060 


408-458-9938 » FAX 408-458-9964 800-345-4220 


ЯУ ҰҰИЖ ҰЯ ХҰ УЖЖ е 
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typewritten copy. 2"x1 1/16" ad 

can include headline (23 characters 
maximum), descriptive text (300 
ocate suppliers. Each ad has Inquiry characters is the maximum recom- - 


mended) plus company name, 
address, telephone and fax number. 
2"x2 5/3" ad has more space for 
descriptive text (850 characters is 
the maximum recommended). 
DEADLINE: Ad copy is due 


FAX: 603-924-2683. 


BAR CODE 


Labeling Sofrware 


For DOS and Windows with dot-matrix, LaserJet or 
DeskJet. Easy WYSIWYG design. Any format/size. Mix 
big text, bar codes, and PCX graphics. Formats for AIAG, 
KMart, Sears, MIL-STD, Penneys, WalMart. File Input. 
— for D0S-$279. LabelRIGHT for Windows- 


30 Day Money Back Guarantee 


Worthington Data Solutions 
(408) 458-9938 800-345-4220 


RF Terminal 
Communicates 2 way to Serial Base Station from 
400-1000 ft. Easily covers 1,000,000 square feet. 
1-16 terminals per base station. Keyboard, wand, 
CCD or laser scanner input. 16 Selectable fre- 
quencies. Small size and low weight — 14 oz. with 
batteries. Base Station — $845 Terminal - $1095. 

http://www.cruzio.com/~wds 


Worthington Data Solutions 
3004 Mission Street * Santa Cruz, СА 95060 


408-458-9938 е FAX 408-458-9964 800-345-4220 


Windows Bar Code Fonts 


Add bar codes to any font based Windows pro- 
gram. Fonts designed for dot matrix, DeskJet 
and LaserJet. Print Codabar, 2 of 5, Code 128, 
UPC/EAN and Code 39 inside your Windows 
program. TrueType fonts, bitmaps and metafile 
support included. Only $199. 


Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 


Portable Bar Code Reader 


> Use аз a PORTABLE, WEDGE, or SERIAL 

» 9V Battery Operation with Lithium Backup 

» 2x16 Supertwist LCD Display 

» 54 Key Keyboard with Separate Numeric Keys 

» Real-time Clock Supports Date & Time Stamps 

> Reads all Popular Bar Codes (16 types) 

» Wand, CCD, Laser, or Serlal Input Devices 

> Built-In Program Generator 

» Create Your Own Custom Programs 

» 6 Built-in Inventory Programs 

> Up to 250 Programs Can Reside in Memory 

> Create up to 250 Data Files per Program 

> Up to 250 Look-Up Files in Memory 

> Built-In Calculator 

» Supports HAYES Compatible Modems 

» 64K Memory with Data Compression 

> 30-day $$ Back Guarantee – 1 Year Warranty 

» Complete Unit with WAND Scanner — $795 
AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless, TX 76040 

(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 

www.amitd.com 


Magazine, 1 Phoenix Mill Lane, 
Peterborough, NH 03458. For more Тад | 
information please call Vivian Bernier 27Х2%" 2ads/issue - - 10265 
in BYTE sales at 603-924-2521 or 


approximately 2 months prior to issue RATES (Jan. 1996) 

E For edid November issue 35. 611 12 

closes on September 8. Send your аана 

copy and pa И to: s T ME 1 ad 228790 5760 | $865 

THE BUYER'S MART BYTE Qh" Qads/issue-— = 636. 
} Sads/issue — - 600 


$1580 $1,515 $1,330 


3 ads/issue - - 1200 
sscessesCOLOR ~ Add 5100 sseececce 


BAR CODE 


BAR CODE READERS 


For PC, XT, AT, PS/2, & Serial Terminals 
Emulates Keyboard: Works With Any Software 
Data Appears as Keyboard Input 
Uses Enhanced Decoding Algorithms 


Accepts Wand, Slot/Badge, CCD, Laser, 
Magnetic Stripe Reader, & RS232 Serial Input 


Reads All Popular Bar Codes (16 types) 

Reads HIGH, MEDIUM, & LOW density codes 

Auto-Discriminates Between Bar Code Types 

Easily Programmed with a Bar Code Menu 

Over 140 User Configurable Options 

Daisy Chain Up to 96 Readers 

Supports NOVELL Networks 

Supports US & INTERNATIONAL Keyboards 

Direct From Manufacturer 

30-day $$ Back Guarantee, 1 Year Warranty 

Complete Unit with LASER Scanner – $645 

Complete Unit with CCD Scanner – $299 

Complete Unit with WAND Scanner — $299 

AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 

(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 

www.amitd.com 


>» 
>» 
> 
>» 
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>» 
> 
>» 
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Bar Code Printing Software 
LabelWorks for Windows 


» Prints all Popular Bar Code Types (19 Types) 


» Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers, Guidss, Lines, Shapes, 
Раде Zooms (25%-400%), Templates 


» Rotates Text, Bar Codes, and Graphics 
> Supports Windows Compatible Fonts 


> Choose From Over One Hundred Popular 
Label Formats or Design Your Own 


> Rich Text Support: Mix Styles, Types, & Sizes 
» Automatically Prints Serial Numbers 
» Imports & Exports Graphic Files: 

TIFF, GIFF, BMP, PCX, WPG, WMF, TARGA 
> Supports Virtually all Windows Compatible 

Printers (PostScript, Laser, & Dot Matrix) 

> 30-day Money-Back Guarantee, $295 

*** CALL FOR FREE DEMO SOFTWARE * * * 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 
(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 
www.amitd.com 


Bar Code Library DLL 


Bar Code Library sends bar codes to the display, 
Windows clipboard, bitmap file, or printer. Bar Code 
Library supports most applications with a built-in 
programming language that can call a DLL. $329. 
32 Bit version $649. 
StrandWare, Inc. 
715-833-2331 Fax: 715-833-1995 


800-552-2331 (in US) 
Inquiry 451, 


BUYER'S МА КТ | A DIRECTORY OF PRODUCTS AND SERVICES 


Е BAR CODE | 
WINDOWS™ LABEL PRINTER 


GEMINI is the ADC industry's first Windows-only label 
printer. Impeccable print quality, rugged all-metal con- 
struction, many bonus features standard; allows you to 
print labels and bar codes from the Windows applica- 
tions you already use, without special labeling software 
or programming. Reseller inquiries welcome. 


THARO SYSTEMS, INC. 
РО. Box 798, Brunswick, OH 44212-0798 
htip://www.tharo.com/tharo/ Internet e-mail: tharoc?tharo.com 


330-273-4408 Fax: 330-225-0099 


Inquiry 452. 


BOOKS 


12,000 COMPUTER TITLES 


Easy browsing & ordering in our online stores. 
Computer books from 450 publishers. Web URL 
http:/Avww.compubooks.com. Excellent customer 
service & technical assistance. Worldwide FedEx & 
USMail shipping. MC/Visa/AmEx/Novus/JCB cards. 


CompuBooks* Online Bookstores 
512-321-9652 Fax 512-321-4525 800-880-6818 


BUSINESS SOFTWARE 


Accounting Software 


http://www.capitalsoft.fi 
0 100% C++/MFC О Source Available О 


Oy Capital Soft Ltd 


Tekniikantie 12, FIN-02150 Espoo, Finland 
Phone: +358-9-4354 2450 Fax:+358-9-455 8508 


Inquiry 453, 


Circuit Design Software for Windows 
Easy-to-use schematic entry, PCB design, and sim- 
ulation software, starting at $149 each. Complete 
PCB package with schematics, autorouter, and lay- 
out for 2-layer circuit boards, $399. Enhanced ver- 
sion with autoplacement, more symbol libraries, 
and up to 16 layers, $649. CAM file outputs. 
Mental Automation, Inc. 

5415 136th Place, SE-Bellevue WA 98006 
(206) 641-2141 FAX (206) 649-0767 BBS (206) 641-2846 
http://www.mentala.com/ 


Inquiry 454. 


| CAD/CAM 


CONTOURING MOTION CONTROL 


FROM A PRINTER PORT! 
Indexer LPT™ software $249 
VISA/MC 
* Controls up to six step motors simultaneously. 
* Linear and Circular Interpolation. 
* New features to accommodate machine control. 
* Easy-to-use device driver. Super Manual. 
* CAD-CAM interface available. 


Ability Systems еее 


Rostyn, РА 19001 (215) 657-4338 
http://www.abilitysystems.com РАХ: (215) 657-7815 


Inquiry 455, 


CAD Solutions Software 


TG-CAD Professional v.6.0 


A 16 & 32 bit C/C++ Windows 95, Win NT & Win 3.1 
CAD Developers Kit. The best in CAD/CAM soft- 
ware kits. Free Demo "e ЕТ” Paper. 

1-800-635- 
Fax: 214-423-7288 егі 4 881-9322 
Disk Software, Inc. РО. Box 941152, Plano, TX USA 75094 


E-Mail: disksoft @ ix.netcom.com 


Inquiry 456. 


~ CD-ROM 


Consolidated CDROM, Inc 


Worldwide suppliers of CD-ROM software. 
We do import, export, publishing & distribution. 
We also buy & sell all types of memory chips. 


Deaiers Wantedl 


102 Greenwood Ave Wyncote PA 19095 USA 


800-8CD-ROMS 215-572-9831/215-572-9832 fax 
Email: cdrom @ consldcdrom / www.considcdrom.com 


Inquiry 457. 


CD-ROMS 


а COTE OS ESO HES eT ee Freeh .-22nb tretdie 


HotJAVA browser, demo applets, 


WINDOWS 95.COM...32-bit Shareware Collection. .,...... $30.00 

WIBBITE-. T сты И eM $35.00 
Utilities for Windows 3.1, NT, Windows 95, more! 

HOBBEB ОЕ... од И GES oe она повеље ct $35.00 
Sottware, games, utilities, fixes, updates 

BSDISC — NetBSD, FreeBSD, XFree86 & X11R6.......... $35.00 

ШПНЕ ЕШОШ 2... ага таар а беен ооо en 530.00 
Networking 10015 & utilities SLIP & PPP 

LINUX Developer's Resource ..,,................... 525,00 
Slackware, Red Hat!, more! 

LINUX Installation & Getting Started Guide ......,....., $7.50 
245 ра ma A 

LINUX TOOLBOX - .....,............ sad aaa m $45.00 
CD Sel & Install Guide. For beginners! 

MOO-TIFF for LINUX — 100% Motif compatible GUI....... $99.00 

MOO-TIFF for FreeBSD — 100% Motif compatible GUI. ... $99.00 

MOTHER ӨТІРЕНІ;,,).,....154-..-..........4»%4..-% $35.00 
Source & binaries for UNIX, DOS, NT, МАС 

RUNIING LINIS 4.1... пор ce $19.95 
576 Pa manual for everything about Linux 

SOURCE CODE - 4.4 BSD-Lite2, GNU, InterViews, more .... $30.00 


STANDARDS – AFCs. IENS, ITU/CCITT BlueBook ........ $30.00 

Tak c software to develop X-Windows аррѕ........... $35.00 

TeX ~ typesetting tools for mathematical & scientific docs. . . $35.00 

WORLD qnzdpon7 MER c $30.00 
See the WWW without being on-line! 


X-FILES – Complete sources for X11R6 & XFree86. ....... $35.00 
Phone Orders: 1-800-800-6613 We accept 

Fax Orders: «1-520-526-9573 MC, VISA & AMEX 

Int! Phone: +1-520-526-9565 

Web Orders: www.intamagic.com E-mail: orders@infomagic.com 


InfoMagic 11950 М. Hwy 89, Flagstaff, AZ 86004 


Inquiry 458. 


CD ROM TOWERS & 
JUKEBOX SERVERS FOR 
ALL OPERATING SYSTEMS! 
RAID NOW AVAILABLE 
No Device Drivers/ MSCDEX needed, Complete Kit 
Networks CD Roms, unlimited user license, DISCPORT. 


“JES, NONE BETTER AT ANY PRICE” 


Call NOW: 1 (800) 482-1866 305-597-3980 
http://www.jescdrom.com 


Inquiry 459. 


WALNUT CREEK CDROM 


FreeBSD. 2.1 Rock solid Berkeley Unix for PC w/sre. 

2 disc set, easy install, 6 mo updates ............................ $39.95 
Slackware Linux. 2 disc *OFFICIAL* Slackware 3.0. 

Internet's favorite. Quarterly updates................................ $39.95 
Cica MS Windows. 4000+ Windows programs, games, 

drivers, fonts, shells, src. Indexes in German/Spanish/ 

italian/French/EnglistvJapanese. Quar. updates............. $29.95 
Hobbes 08/2. 1000 MB Free/Shareware drivers, app's, 

etc. 05/2 Mag's product of the year! 6 mo updates ......$29.95 
Simtel MSDOS. 2 discs, premier internet technical, 

programming Free/Shareware .................................... $29.95 
Black Hawk. ~ New Win. 95 shareware collection .......... $29.95 


Internet Info. 17,000 doc's. FAOs, FRCs, & IENs................. $39.95 
Music Workshop. 2 Music prog., midi, demos, etc ........... $39.95 
Project Gutenberg. 350+ Copyright free books ................ $39.95 
Scientific Library. Technical shareware. DOS/Win............... 539,95 


POV-Ray. Ray-tracing images, src, documentation.............$39.95 
60+ titles about Windows 95 & NT, games, Tel, pert, QRZ! 
Ham Radio, Music, Fonts, Royalty-free images 
Call for your FREE catalog today! 

Ail our products are unconditionally guaranteed! 
1-800-786-9907 
4041 Pike Lane, Ste D-214, Concord, СА 94520 


+1-510-674-0783 Visa/MC/AMEx, Fax: +1-510-674-0821 
orders@cdrom.com http:/Awww.cdrom.com/ 


Inquiry 460. 


DATA ENTRY SOFTWARE 


Full featured, heads-down data entry 
with two-pass verification, edit language, 
output record reformat, operator statistics, 
key from images (NEW!), free tech support. 


For PC, PC LAN, S/36, AS/400. 
FREE 30 day trial. 


Computer Keyes Tet: 206-776-6443 
21929 Makah Rd., Fax: 206-776-7210 
Woodway, WA 98020 USA: 800-356-0203 


| DATA RECOVERY 


e Can Save It! 
All Platforms - All Storage Devices 


Proprietary techniques so advanced we 
rescue data others simply abandon. 


DRIVESAVERS 


Restoring data since 1985 


1-800-440-1904 


415-883-4232 


Inquiry 461. 


The Leader in Data Recovery 


6 Expertise in virtually every operating system 
& media storage device. 


® 24-Hour support & emergency services available. 
® Call for a FREE consultation! 


ONTRACK DATA RECOVERY 


MN: 1-800-872-2599 « CA: 1-800-752-7557 
DC: 1-800-650-2410 е Europe: +44 1372 741999 


Inquiry 462. 


DATA RECOVERY when I.T. Matters 
* Tape, Optical or C.D. Media 
* Accidental Overwrites 
• Hardware or Software Failure 


VOGON 


Europe Tel +44 (0) 118-989-0042 
Fax +44 (0) 118-989-0040 
USA Tel 405-321-2585 Fax 8242 
Germany Tel +49 (0) 180-522-15-42 
Fax 449 (0) 89-69-37-00-55 


Inquiry 463, 


DATA/DISK CONVERSION 


CONVERSION/DUPLICATION 
Tape: 4мм, QIC, 8мм, DLT, 9-trk, 3480/90/90E 
Disk: 3", 31⁄4", 54", 8" CD-ROM 


1-800-357-6250 


Shaffstall Corporation 317-842-2077 
7901 East 88th Street Fax 317-842-8294 
Indianapolis IN 46256 sales@shaffstall.com 
Since 1973 http:/Awww.shaifstall.com 


Inquiry 464, 


|... EDUCATION 


B.S. & M.S. In COMPUTER SCIENCE 
The American Institute For Computer Sciences offers an in- 
depth home study program to earn your Bachelor of Science 
at home. B.S. subjects covered are: MS/DOS, BASIC, 
PASCAL, C, С++, Data File Processing, Data Structures & 
Operating Systems. М,5. program includes subjects in 
Software Engineering and Artificial Intelligence. Ada and 
Using Windows courses also available. Accredited Member: 
World Association of Universities and Colleges. 


AMERICAN INST. for COMPUTER SCIENCES 
2101-BY Magnolia Ave. , Suite 200, Birmingham, AL 35205 
1-800-767-2427 e 1-205-323-6191 
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ENGINEERING SOFTWARE 


ENTERPRISE WIDE VIEWING AND MARKUP 


Use AutoVue Professional to view and mark up documents. 
Gain access to over 160 file formats from engineering, vec- 
tor, raster, hybrid, wordprocessor, spreadsheet, database, 
fax, and more. Supported formats includa AutoCAD DWG, 


MicroStation DGN, TIFF, Word, WordPerfect, Excel, and 
more. Available for Windows, DOS, and UNIX. 


Cimmetry Systems Inc. 
(800) 361-1904 Tel: 514-735-3219 Fax: 514-735-6440 


Inquiry 465. 


SCIENTIST, 


FITS EQUATIONS TO DATA 


FREE 30-day version аузНадје оп 
the Web at http://www. тісготаіћ. сот 


MicroMath Scientific Software 
1-800-942-6284 Fax (801) 943-0299 


Inquiry 466. 


FOREIGN LANGUAGES 


WORLD’S LANGUAGE CENTER 


Automatic Translation with a push of the button 
Chinese, Japanese, Russian, 150 languages 
Dictionaries - Fonts - Learning - OCR etc. 
Best Prices * Best Service 


FREE CATALOG 
TransLanguage Inc. 


800-308-8883 Fax 714-279-9368 
PO Box 18024, Anaheim Hills, CA 92807 


Inquiry 467. 


HARDWARE 


Pre-Owned Electronics, Inc" 


THE Independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 
Educational! Buyer since 1985. 


APPLE ІІ” & MACINTOSH® 
SYSTEMS * PARTS * EXCHANGE REPAIRS 
Call for a Catalog. 800-274-5343 


Office: 617-778-4600 * FAX: 617-778-4848 
125 MIDDLESEX TURNPIKE • BEDFORD, МА 01730 


Inquiry 468. 


HEWLETT-PACKARD 
Buy - Sell - Trade 
LaserJet ColorPro 
DeskJet DraftPro 
RuggedWriter DraftMaster 
Electrostatic Plotters DesignJet 

HP 9000 Workstations and Vectras also available. 


Ted Dasher & Associates 
Your Hewlett Packard Remarketing Specialist 
Phone: (205) 591-4747 Fax: (205) 591-1108 
(800) 638-4833 


E-mail : sales @dasher,com 


Inquiry 469. 


ж $200 - $500 WEEKLY * 


Mailing travel brochures. No experi- 
ence necessary. For information send 
a self-addressed stamped envelope 
to: 

internet Travel 
P.O. Box 680610, Miami, FL 33268 


Inquiry 470. 
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BUYER'S МАВТ | А DIRECTORY OF PRODUCTS AND SERVICES 


INTERNET | 


САМЕД ОМ» INTERNET FILES 
http://www.menai.com 
Build powerful, sophisticated programs with a fast OO persistent data 
software library that fits the architecture oi the Internet. Gather lumpy Internet 
data or use the Internet for program-to-program daia exchange. Object 
nesting, hyperlinking, indexing, transaction management, and more. 


• Solaris, Windows 3.1, Windows 95/NT, 05/2 (ask for Mac, Linux) 
• APis for С++, C, Visual Basic & Delphi (ask for JAVA) 
Menai Corporation 
1010 El Camino Real, Suite 370, Menlo Park, California 94025 
(800) 426-3566 (U.S.) ог (415) 853-6450 
FAX (415) 853-6453 E-mail: Info@menal.com 


Inquiry 471. 


LANS | 


Little Big LAN 
The most flexible network 
Peer to Peer LAN to 250 nodes 
$75 total software cost, not per node! 
Link via serial, parallel, or Modems 
Also via Ethernet or Arcnet, or mix! 
Typically only 40k of RAM 
Information Modes 


817-387-3339 / P.O. Drawer F, Denton TX 76202 
Fax 817-382-7407 Orders 800-628-7992 


Inquiry 472. 


PRINTING UTILITIES 


Do YOU USE A XEROX LASER? 
Do you want to print any Windows application on your 
Xerox 4135, 4890, 4090 etc? If so then you need:- 
WinForm - Aliows production of forms and multipla 
page documents from any Windows application - $1480 
WinFont — Produces a Xerox font to match any True 
Type font - $1480 


Azion 


For details on these and our other products 
Call +44 1799 531179 Fax +44 1799 530485 


Inquiry 473. 


PROGRAMMERS TOOLS 


High-Speed xBASE Engine for Java... 


C, С++, Visual Basic and Delphi programmers. Get 
multi-user compatibility with FoxPro, Clipper and 
dBASE files. CodeBase is portable between DOS, 
Windows and UNIX! Includes client/server option 
as well as data-aware custom controls and a visual 
report writer! 


FREE 30 day test drive! 


Call Sequiter Sofrware Inc. for details. 
Phone 403 437-2410 FAX 403 436-2999 


Inquiry 474. 


< SECURITY Ж 


Az-TECH SOFTWARE, INC. 


Leaders in Software Security 


EVERLOCK бабе) EVERKEY 


Phone: (816) 776-2700 x310 
Fax: (816) 776-8398 Ж Dept: SMG-310 
Internet: www.az-tech.com 
E-MAIL: sales@az-tech.com 


Inquiry 475. 


THE ULTIMATE SOFTWARE SECURITY 

© STOPCOPY family – UNCOPIABLE copy protection 

© STOPVIEW software encryption 

9 NETLIMIT network license metering 

ә DOS, Windows (3.X, 95, NT), Мас, OS/2, support 

6 Machine Tie, Internet Protection, CD-ROM Protection, 
Serialization, Date & Execution Limitation, Registration, 
Remote Authentication, Concurrent User Limitation 

© Our products destroy ALL of our cornpetition 


BBI Computer Systems, Inc. 
14105 Heritage Lane, Silver Spring, MD 20906 
BOD/TRY-ABBI • 800/879-2224 • 301/871-1094 • FAX: 301/460-7545 
E-mail: bbi@bbics.com • Wah: httg:// www.bhics.com 


Inquiry 476. 


CRYPKEY SOFTWARE LICENSING SYSTEM 


"Software Protection with NO hardware lock and МО disk key 
CrypKey is software copy protection that is: 
* completely secure from any disk copy program 
* perfect for CO-ROM or INTERNET distribution! 
* cost effective, user friendly, and 100% guaranteed 
to satisfy! 
CrypKey can increase your software sales: 
• upsell options and levels of your software 
» lease or demo your software by runs or time 
„ enable or upgrade your customers instantly 
by phone, fax or ета 
Нем! unique Ready-To-Try feature upon Install allows 1 trial 
period only per customer. Newl unique Add-On feature - add 
more options, levels, runs or time to existing licenses. Newl 
CrypKey Instant-protects in just 5 minutes with по source 
code changes. 
CrypKey is completely compatible with MS-DOS, MS-Windows 
3.x, Win32s, Win95, Win NT, and manages network licenses 
on all Novell and Microsoft operating system based networks. 
CrypKay is produced by Kenonic Controls Ltd. — software and 
engineering since 1972. 
Kenonic Controls Limited 
7175-1211 Street South East 
Calgary, Alberta, Canada T2H 286 
(403) 258-6200 • fax: (403) 258-6201 
INTERNET. crypkey@kenonic.com 
WEB: http://www. kenonic.com/crypkey.him 


Inquiry 477. 


Сор“ CopyLock Il 


fessional software protection. 
DOS, 052, Win 3.1, Win 95, NT, Networks, 
CD-ROM and Internet Security. 
Known and ивесі world-wide since 1984. 


www.linkdata.com 


LINK Data Security 
Int'l: + 45 3123-2350 Fax: + 45 3123-8448 


ge 
CRYPTO-BOX™ locks in your profits! 
The Marx CRYPTO-BOX is the result of 10 years 
experience in effective software protection. 
6 microprocessor controls ID codes, memory, dynamic 
algorithm and high speed data encryption 
@ remote access to passwords and counters 
@ license metering in networks: single key per LAN 
MARX International, Inc. 
See us at COMDEX іп Las Vegas Microsoft Partner Pavillon #B06 
404-321-3020 1-800-MARX-INT fax: 404-321-0760 
Visit our Home Page: http://www.marx.com 


Inquiry 478. 


KEY-LOK 17“ SECURITY 


Software Piracy Prevention — Survival 14 years proves 
effectiveness. Active algorithm, programmable mernory, 
counters, date control, remote update. No ID on device. 
Low pricing (e.g. $16.50 each for 5). 
No startup costs. 
Also, ACCESS CONTROL systems and disk drive/system LOCKS 


MICROCOMPUTER APPLICATIONS, INC. 
3167 E. Otero Circle, Littleton, CO 80122 
hitp://www.csn.net/keylok 


1-800-453-9565 (303) 770-1917 FAX: (303) 770-1863 


Inquiry 479. 


SECURE! 


• Your Software Security & Information 
• Your Hardware - Inside & Out 


Buy the Best PC Hardware “Rail Lock”. 


Lock PC Anywhere (can be used to hang the PC 
to wall/side/under table top) 


FAX: USA (818) 592-0367 


UK (171) 734-6396 
ISRAEL (7) 6899 843 


noble@netvision.net.il hitp:// www.noble.co.il 


Inquiry 480. 


BUYER'S МАНТ) А DIRECTORY OF PRODUCTS AND SERVICES 


SOFTWARE/DEVELOPMENT 
ADVANCED DEVELOPMENT TOOLKITS 


EDAT 

Cimmetry System's Engineering Data 
Access Technology (EDAT) provides pro- 
grammers with complete access to CAD 
drawing information. Use EDAT to read, 
Диво, write and modify AutoCAD ОМО, 

XF, and MicroStation DGN formats. EDAT 
is available on Windows, Win 32s, UNIX 
and DOS. 


VCET 

View enable your application with VCET 
(Viewing and Conversion Enabling Tech- 
nology), the most extensive viewing 
libraries. Add viewing capabilities for over 
160 file formats within your Windows 
application in a matter of hours. The same 
technology used in AutoVue and other 
leading viewing and document manage- 
ment software. 


Cimmetry Systems Inc. 
(800) 361-1904 Tel: 514-735-3219 Fax: 514-735-6440 


Inquiry 481. 
SOFTWARE/ENGINEERING 
Analog/Digital Simulation!! 


“ Windows, NT, DOS • Model Libraries, RF, Power 
* Power Mac, Macintosh * More Than 5000 parts 

• |aSPicE4 Real Time SPICE • Waveform Analysis 

* Mixed Mode Simulation + Full SPICE programs 

* Schematic Entry starting at $95. Complete 
• New AHDL Modeling КИП systems, $595-$2595 


РО. Box 710 San Pedro, CA 90733-0710 = 
(310)833-0710, FAX (310)833-9658 
Call for your Free Demo апа information kit. 


Inquiry 482. 


Super FILTER 


Active + Passive + Digital + Switched Cap 
+ ЕР HP ВР All pass and Notch € 175+ Topologies 
Ф All conventional types € Cascade up to 5 unique types 
% Component & Non-Ideal OpAmp parameters specified 
+ Plots of Group Delay, Gain, Phase, in Frequency or Time 
Domain € Best fit of unknown w/tilter recognizer" Ф Monte 
Carlo/Sensitivity analysis € $498 


Tatum Labs. Inc. 
1287 N. Silo Ridge Drive, Ann Arbor, MI 48108 
313-663-8810 FAX 313-663-3640 


Inquiry 483. 


 SOFTWARE/GRAPHICS 


ImageGear™ 6.0 


AccuSoft announces the new standard in 
imaging toolkits, ImageGear™ 6.0, the succes- 
sor to the top-selling AccuSoft Image Format 
Library™ 

New Features include: 

% Over 45 Raster Image Formats! 

Ф Fastest JPEG, Group 3/Group 4 

:** Over 100 new API functions 

$ Available for all platforms 

& New GUI functions 

% Faster image display & transparency 

Ф Display with sub-pixel accuracy 
Advanced image processing 

Ф Faster image compression 

Ф New display features, effects, and more! 


A coutat 
Call (800) 525-3577 


www.acusoft.com 


ТЕЦ508) 898-2770 / FAX (508) 898-9652 Dept. BM4 
2 Westborough Business Park Westborough, MA 01581 USA 


Inquiry 484. 


International 


Marketers: 


CAPTURE TOUR 
SHARE OF THE 
WORLDWIDE 
IT MARKET! 


Now you can reach millions of buyers 
for your products through the Global 
Ad Network of 38 leading computer 

publications across the globe! 


Call 


Global Ad-Net 


503-875-4311 
Fax: 603-876-4196 


Inquiry 485. 


SOFTWARE PACKAGING 


FREE SOFTWARE 
PACKAGING CATALOG 


Everything you will need to Package, Distribute, and Ship Your 
Software|! From manuals and binders to mailers and shippers 


LABELS LABELS 
Рог your diskettes, plain or custom printed 
dot matrix or laser printer... free samples 
«FREE CATALOG · ·. 
Нісе & Associates 
8586 Monticello Dr., West Chester. OH 45069 
Phone/Fax: 513-779-7977 


LABELS 


Inquiry 486. 


FREE INTERNET 


Free PPP, Get On-Line Immediately, Telnet 
to other BBS's, Surf the World Wide Web, 
28.8k modems 


1-409-633-6000 


All You Pay For Is The Call 


Inquiry 487. 


| YOUR AD HERE 


ADD IMPACT 
WITH 
COLOR 


BUYER’S MART! 


Attract the attention of your 
customers with the addition of 
color to your ad. 


Call 
Vivian Bernier today 
at 603-924-2521 
for rates and details 
to start or upgrade 
your advertising today! 


ок FAX 603-924-2683 


The BYTE Deck mails to a select 
eroup of 275,000 BYTE 
subscribers who are proven 
direct market buyers. 

In fact, BYTE subscriber surveys 
show that many readers prefer to 
buy through the mail order/ 
direct channel: 


Direct Channel Preference for 
Purchases of: 


Source: 1995-1996 Subscriber Study 


The average BYTE reader 
influences the purchase 
decisions of 107 others, 
works in a company with more 
than 1,000 employees, and 
influences more computer 
product purchases than 
any other person in his/her 
organization. The BYTE 
readership provides quality 
leads. Why settle for 
anything less? 


Call Brian Higgins today at 
(603) 924-2596 or 

fax your order to 
(603) 924-2683. 


Б ТЕПЕК 


а= а= ыа 


Circle 488 on Inquiry Card. 
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ADVERTISER CONTACT INFORMATION 


To order products or request free information, call advertisers directly or send in the Direct Link Card by 
mail or fax! Let them know you saw it in BYTE! 


INQUIRY NO. РАСЕ МО. PHONENO. INQUIRY NO. РАСЕ МО. РНОМЕМО. INQUIRY NO. PAGENO. РНОМЕМО. 
A 116-117 LAHEY COMPUTERSYSTEMS 194 800-548-4778 
D 91 LIBERTY SYSTEMINC 191 408-983-1127 
82-83 АС! 188 B88-618-6188 607-808 DARIM 88NA2 213-637-1700 609-610 LOTUSINTERNOTES 135 800-828-7086 
92 ADVANCED IMAGE 191 510-947-1000 | * DATA COMMUNICATIONS 46-47 ex C177 
COMMUNICATIONS * DATA COMMUNICATIONS 180 602-603 LOTUS NOTES COMPONENT 85 800-828-7086 
109-110 AE HOME CORPORATION 183 818-961-2499 |, DELL COMPUTERCORP 4 00241885 ext C198 
121-122 ime SOFTWARESECURITY 70 800-223-4277 |. DELLCOMPUTERCORP 88МА67 800-241-8858 М 
208 ALLMICROINC 183 800-853-4933 Ы DELL COMPUTER CORP 97 800-374-7750 207 MICRO 2000 174-175 600-864-8008 
198 ALTEXCOMPUTERS& 178 800-531-5369 | ' DELLCOMPUTERCORP  CV-CVI 800-241-5853 | • MICROGRAFX 61 800-877-3040 
ELECTRONICS * ОЕЦ.СОМРЫТЕВ СОВР СМЕМ 800-727-4281 | • MICRO-NTERNATIONALINC 192 — 800-967-5667 
қ AMERICA ONLINE ONSERT ү 228 MICRON ELECTRONICS СІМ 800-362-7306 
67 AMERICAN ADVANTECH 187 6800-800-6889 | ` шуны СМП — 8008474087 | вв MICRONELECTRONICS 40-41 800-486-2059 
ЧОП ентішіненігі 190 — 8008006889 | ° “a CVII 8004333177 | (е MICRONELECTRONICS 747$ — 6800723-2908 
к= А ll жаз жЕ ‘ DELL COMPUTER CORP СМ! 800-225-4898 | 99 MICROPATENT 192 — 800-984-9800 
123 AMERICAN POWER 33 401-788-2797" | DELL COMPUTER CORP (F1000) CVII! 800-433-2788 ` MICROSOFT CORPORATION 2-3 
CONVERSION 135-136 DELTEC 166 800-335-8321 я MICROSOFT CORPORATION 28-29 
ы AMERICAN POWER 72A-B 800-800-4АРС 224-227 DISTINCT CORPORATION 104 408-368-8933 3 MICROSOFT PRESSINC 103 — 800-MSPRESS 
CONVERSION DPT.A2 j 4 " Ub бет 
dn иене = љетне | Ж ыы PROCESSING 172 407-830-5522 MICROW 
CONVERSION 69 MINICOM/CLASSNETVIDEO 188 — 800-822-8020 
185-186 АМОАТАСО T 610-459-0191 137 DOLCHCOMPUTERSYSTEMS 121 800-995-7580 * MINITABINC 141 814-238-3280 
ex9g | 118 DUNNSYSTEMS 195  800-486-DUNN | 213 MIPSDATALINEAMERICAINC 184 619-679-4070 
119-120 ANDREWCONSORTIUM-SCS 194 — 412-268-6710 en 405 | 489-184 MIROCOMPUTERPRODUCTS _ 89 +49-531-2119-100 
* АМТНВО СОВР 158 800-325-3841 Е Аб 
| APU ROUSE Ne 16-18 408-896-1010 | 138  FAIRCOM CORPORATION м жылын | Mie. ——- 
78-80 — APPROINTERNATIONALINC 188 800-927-5464 | 479 FIELDWORKS "s жаға | ТУУ но яш 
180 — ARTECON 106 — 800-872-2783 | 175.178 FINSON 151 +39-2-6698.7036 М 
j jala ӨҢД: еі кейі 201-202 FIRST SOURCE INT'L 181 714-448-7750 | 107 ~~ NATIONALINSTRUMENTS 191 800-433-3488 
84-85 АХІОМТЕСНМОІОСҮ 189 909-464-1881 G . dint) а ба 
В 187 GEODESICSYSTEMS 22 800360388 | . UR NUR -— EIL 
1382138 BESTPONER 89 8004694842 | 197 — GLOBETROTTERSOFTWAREINC 92 4083702800 | 05606 NEWCOM TEM 
ext 295 193 NRW 23 +49-211-837-2751" 
— ER 105 800-489-4842 | 9990  GRANITEDIGITAL 191 — 510470942 | ав мет 19 Son 
"p H 194-195 NSTOR CORPORATION 118 — 8007243611 
129-130 BESTPOWER 109 — 800-469-4842 
ext207 | • HEWLETT PACKARD 51 8009222 РРС 0 
^ rs 5 inii 114-115. HIWAY TECHNOLOGIES 194 — 800-339-HWAY | ° OSSGRNEMOGRMNIRUUL ÇET ашынан 
. BYTE 211 603-924-2683 | р 
à BYTEBACKISSUES 168 6039249281 |, IBMAS 400 83 800.365.4428 | 149-150 PINNACLE MICRO 7 714:789-3000 
ы BYTE CUSTOMER SERVICE 162 800-232-2963 ext 630 151 РКМАВЕ МС 45 414-354-8699 
4 BYTEMOVING 22 * ІВМ CAPABILITIES 37 B004BM-7080 203 POLYWELL SYSTEMS 179 800-300-7659 
‘ BYTEONCDROM 213 800-824-6621 extG121 | 164 РОМЕВЗОЕТ 31 800-265-4555 
* BYTESUB MESSAGE 162 "ји таи оао | 185-186 PRINCETONGRAPHICSYSTEMS 54 800-747-6249 
А л ‘byte, ext 
РР TN] E IBMOS/2OPENSWINDOWS 15 800182795 | 253 ^ PROTECMICROSYSTEMSINC 158 614-630-5832 
95-96 C оса PGPRODUCTSINC mi 800804:4102 | 27 — 'CPACQUIRE ЗА See О 
93-94 CAMELEONTECHNOLOGYINC 192 800-440-7466 ` riii m 111 800-669-0438 | 455 ОМХЕХРЏЕ2 132 800-862-1883 
170 CARDIFFSOFTWARE 167 80065948755 | 230 иейік ie a i 152 — ONXSOFTWARESYSTEMSLID 117 600-656-0566 
74 INTEGRAND RESEARCH 189 209-651-1203 ext 1027 
17 CENTRAL DATA 143 8004620897 4a INTEGRIXINC 113 8003008288 | 104 ^ QUALSTARCORP 193 ^ 800-468-0680 
73 CENTRALTECHNOLOGIES М7 800592404 | 441-112 INTERNETSHOPPER 194 444(01816737422 | 63-84 ОШАТЕСНІМС 187 800-553-1170 
| енен мада ај медији 1068 ЮТЕСН 190 — 216-430-4091 
. COMPUSERVE 88A-B 800-805-9182 | | ан = R 
804 COMPUSERVE 88МА 1 800-605-9182 ext (22 88 RACKMASTER 189 800-480-4384 
187 COMPUTERDISCOUNT 170-171 800-9594СОМ | 171.172 IG SOFTWARE 12-13 800-456-0386 | 214-215 RAIDTEC CORPORATION 184 770-684-8066 
Шаа зе " 154 RAINBOWTECHNOLOGIES 58 8008578568 
' BOOK SOC небы = ШРИ J 7071 RCI 188  800-RCI-8090 
103 JKMICROSYSTEMS 192 510-238-1154 ex 71 
| ои а қа» эл К 7778 | RECORTECINC 180 888-RECORTEC 
229 ^ COMPUTERLANEUNLIMITED 185 — 800-526-3482 204-205 ROSE ELECTRONICS 186 800-333-9343 
208 СОМЅАМІМС 178 8002216732 | 75 КПА 189 8005056749 | 165.456 ROSS TECHNOLOGY INC 159 800-774-ROSS 
св же 138 813-728-0828 | 140-141 KINGSTON CPU UPGRADE 66 800-435-0056 S 
е43060 | 142-143 KINGSTON STORAGE 21 600-251-9059 
132-134 CYBEXCOMPUTERPRODUCTS 100 205-430-400 L 174 SAG ELECTRONICS т... CSS 
ыы 113 — SCITECHINTERNATIONAL 194 800-898-9044 
205-430-4000 209-210 LATRADE 177 800-433-3728 . SFDINC 8-9 415 827 7300 
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INQUIRY NO. PAGE NO. PHONE NO. INQUIRY NO. PAGE NO. PHONE NO. INQUIRY МО. PAGE NO. PHONE NO. 
81 SILICONRAX 189 800-700-8560 | * TELE.COM 206-207 61-62 — VIRTUALREALITYPUBLISHING 195 800-951-7100 
97-98  SLIGERDESIGNS 192 702-356-5595 | 102 ТЕВМІМС 193 916-758-0110 W 
108 SOFTWARE SECURITY 193 2030563932" |” TEXASMICROSYSTEMSINC 64А-8 800-627-8700 
218-217 SOFTWAY SYSTEMS 188 415-896-0708 | 177-178 TEXASMICROSYSTEMSINC 65 800-627-8700 Walesa = Ur | 
72 STARTECH COMPUTER 187 800-285-1844 | 159 TOSHIBA AMERICAINC 34-35 — 8004572777 | 211-212 WIBUSYSTEMS AG We ровно 
PRODUCTS albai | agni TRAVELINGBOFTWARS i22 8002247704 | 801 WINBOOKCOMPUTER 11 800-468-0712 
157  STATSOFT 95 918-749-1119 атауын 
76 TRIVALLEYTECHNOLOGYINC 190 510-447-2030 7 
68  TALKINGTECHNOLOGYINC 188 800-685-4884 ымен n. қорын 
218-219 VCOMMUNICATIONS 182 800-648-8266 1 N N 8.757-3737 
тачан aS обавио 01 ZWORLDENGINEERING 193 918-757- 
ex 1314 66 VIDEXINC 187 541-758-0521 
162-183 VIEWSONIC 62 800-888-8583 
John M. Griffin, Vice President, Publisher, One Phoenix Mill Lane, Peterborough, NH 03458, 
| Tel: (603) 924-2635, Fax: (603) 924-2683, jgriffin à mcgraw-hill.com 
NEW ENGLAND SOUTHWEST, ROCKY MOUNTAIN CENTRAL U.S. NORTH PACIFIC 
CT, MA, ME, NH, NY, RI, VT, AL, AR, LA, MS, OK, TN, TX IA, IL, IN, KS, МІ, MN, MO, ND, МЕ, ОН, АҚ Northern СА, HI, ID, MT, OR, Silicon 
Ontario, Canada, Eastern Canada Bert Panganiban (214) 688-5165 SD, WI Valley, UT, WA, WY, 
John Ferraro (617) 860-6221, bertpang 2 mcgraw-hill.com Lori Silverstein (614) 899-4908 Western Canada 


(212) 512-2555 
jferraro@megraw-hill.com 
Jeanne Beeson (617) 860-6349 
Joeeson@megraw-hill.com 
The McGraw-Hill Companies 

24 Hartwell Avenue 

Lexington, MA 02173 

FAX: (617) 860-6307 


NEW YORK 

NY Metro, NJ 

Michael Feinberg (212) 512-4811 
feinberg@mcgraw-hill.com 

Jill Pollak (212) 512-3585 
jpoliak@megraw-hill.com 

The McGraw-Hill Companies 

1221 Avenue of Americas—28th Floor 
New York, NY 10020 

FAX: (212) 512-2075 


Brian Higgins (603) 924-2596 
bhiggins@mcgraw-hill.com 
The McGraw-Hill Companies 
Mockingbird Towers 

Ste. 1104Е 

1341 W. Mockingbird Lane 
Dallas, TX 75247-4943 

FAX: (214) 688-5167 


MID ATLANTIC-SOUTHEAST 
NEW MEDIA/ONLINE PRODUCTS 
DC, DE, FL, GA, KY, MD, NC, PA, SC, VA, WV 
Neil Helms (770) 242-6298 
nhelms @ mcgraw-hill.com 

Paul Franchak (614) 899-4912 
franchak@megraw-hill.com 

The McGraw-Hill Companies 

6050 Peachtree Pkwy. 

Suite 340-191 

Norcross, GA 30092 

FAX: (770) 409-9622 


lorisf@megraw-hill.com 

Paul Franchak (614) 899-4912 
franchak@mcgraw-hill.com 
The McGraw-Hill Companies 
921 Eastwind Drive, Suite 118 
Westerville, OH 43081 

FAX: (614) 899-4999 


SOUTH PACIFIC 

AZ, Southern CA, CO, NM, NV 
Beth Dudas (714) 753-8140 
bdudas@mcgraw-hill.com 
Emily Ospenson (714) 753-8140 
ospenson@mcgraw-hill.com 
The McGraw-Hill Companies 
15635 Alton Pkwy., Suite 290 
Irvine, СА 92718 

FAX: (714) 753-8147 


INTERNATIONAL ADVERTISING SALES STAFF 
L, Bradley Browne, International Sales Director, One Phoenix Mill Lane, Peterborough, NH 03458, 
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INDEX ТО ADVERTISED PRODUCTS 


For free product information from individual advertisers, circle the corresponding 
inquiry numbers on the response card! 
To receive information for an entire product category, circle the category number on the response card! 


CATEGORY NO. 
INQUIRY NO. 


HARDWARE 


2 ADD-IN BOARDS 


84-85 AXIOM TECHNOLOGY 

93-94 CAMELEON TECHNOLOGY INC 

607-608 DARIM 

е MICROWAY 

65 MOXA TECH USAINC 

63-64 QUATECH INC 

3 BARCODING 

86 VIDEX INC 

4 COMMUNICATIONS/ 
NETWORKING 

196 ALTEX COMPUTERS & ELECTRONICS 

67 AMERICAN ADVANTECH 

735-736 АТВІЕ 

73 CENTRAL TECHNOLOGIES 

701-702 СОМРЕХІМС 

229 COMPUTERLANE UNLIMITED 

139 INTEGRIX INC 

69 MINICOM/CLASSNET VIDEO 

223 PROTEC MICROSYSTEMS INC 

714 RAD DATA COMMUNICATION LTD 

70-71 RCI 

204-205 ROSE ELECTRONICS 

72 STARTECH COMPUTER PRODUCTS 

745-748 — TAINET COMMUNICATION SYSTEM 

68 TALKING TECHNOLOGY INC 

5 СОМРЏТЕВ SYSTEMS 

82-83 ACI 

z APPLE COMPUTERINC 

79-80 APPROINTERNATIONALINC 

84-85 AXIOM TECHNOLOGY 

P COMPAQ 

* DELL COMPUTER CORP 

* DELL COMPUTER CORP 

" DELL COMPUTER CORP 

5 DELL COMPUTER CORP 

* HEWLETT PACKARD 

т ІВМ А5 400 

86-87 ICP ACQUIRE 

74 INTEGRAND RESEARCH 

139 INTEGRIXINC 

75 KILA 

228 MICRON ELECTRONICS 

168 MICRON ELECTRONICS 

169 MICRON ELECTRONICS 

* MICROWAY 

733-734 МПАС 

731-732 MiTAC 

148 NSTL 
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189 
192 
88NA2 
131 
187 
187 


187 


178 
187 
4815 18 
187 


481S 10 


16-18 


24-25 
88NA 6-7 
CV-CVI 
CVII-CVIII 


189 
си 
40-41 
74-75 
131 
481524 
97 

161 


CATEGORY МО. 


INQUIRY МО. РАСЕ МО. 
203 POLYWELL SYSTEMS 179 
88 RACKMASTER 189 
77-78  RECORTECINC 190 
174 SAG ELECTRONICS 57 
81 SILICONRAX 189 
177-178 TEXAS MICROSYSTEMS INC 65 
76 TRI VALLEY TECHNOLOGY INC 190 
727-728 ТВ!ОАТ 4815 15 
6 DATA ACQUISITION 
105 AMERICAN ADVANTECH 190 
84-85 AXIOM TECHNOLOGY 189 
106 IO TECH 190 
107 NATIONALINSTRUMENTS 191 
63-64 ОШАТЕСНІМС 187 
53 DIAGNOSTIC EQUIPMENT 
208 ALLMICROINC 183 
207 MICRO 2000 174-175 
7 DISK & OPTICAL DRIVES 
165-166 АМОАТАСО 147 
180 ARTECON 108 
206 CONSANINC 178 
725-728 ОВТЕ! 4815 12 
89-90 GRANITE DIGITAL 191 
. IOMEGA 69 
142-143 — KINGSTON STORAGE 21 
91 LIBERTY SYSTEMINC 191 
149-150 PINNACLE MICRO 7 
9 FAX BOARDS/MACHINES 
92 ADVANCEDIMAGE COMMUNICATIONS 191 
605-606 NEWCOM 88МА5 
12 LAN HARDWARE 
109-110 | AEHOMECORPORATION 193 
704-705 | CYBEXCOMPUTERPRODUCTSCORP СМІ 
133-134 CYBEXCOMPUTERPRODUCTSCORP 100 
198-199 — CYBEXCOMPUTERPRODUCTSCORP _ 173 
201-202 FIRST SOURCE INT'L 181 
718 LANSOURCE TECHNOLOGY 481511 
174 SAG ELECTRONICS 57 
721-722 SEHCOMPUTERTECHNIKGMBH 481531 
751-752 SEHCOMPUTERTECHNIKGMBH 481532 
727-728  TRIDAT 481515 
13 LAPTOPS & NOTEBOOKS 
229 COMPUTERLANE UNLIMITED 185 
з DELL COMPUTER CORP 97 
137 DOLCH COMPUTER SYSTEMS 121 
179 FIELDWORKS 160 
737-738 FIRSTINTERNATIONALCOMPUTER 48152 
724 INFOCUS 11 
. MICRO-INTERNATIONAL, INC. 192 
733-734 MITAC 481524 


CATEGORY NO. 


INQUIRY NO. PAGE NO. 
731-732 MITAC 97 
159 TOSHIBA AMERICAINC 34-35 
160-161 — TRAVELING SOFTWARE 122 
727-728  TRIDAT 4815 15 
601 WINBOOKCOMPUTERCORPORATION 11 
14 MAILORDER 
196 ALTEX COMPUTERS &ELECTRONICS 178 
197 COMPUTER DISCOUNT WAREHOUSE 170-171 
15 — MEMORY/CHIPS/UPGRADES 
753-754 АМО 37 
93-94 CAMELEON TECHNOLOGY INC 192 
201-202 FIRST SOURCEINT'L 181 
140-141 — KINGSTON CPU UPGRADE 66 
209-210 — LATRADE 17 
155-156 ROSS TECHNOLOGY INC 159 
16 MISCELLANEOUS HARDWARE 
109-110 AE HOME CORPORATION 193 
| ANTHRO CORP 158 
95-96 CALIFORNIA PC PRODUCTSINC 192 
97-98 — SLIGER DESIGNS 192 
17 MODEMS & MULTIPLEXORS 
735-736 ATRIE 481516 
725-726 — DBTEL 481512 
729-730 E-TECH 481523 
605-606 NEWCOM 88NAS5 
18 MONITORS & TERMINALS 
747-748 GVC 87 
738-740 КОО FENG CORPORATION 481518 
733-734 MITAC 481524 
731-732 MITAC 97 
185-186 PRINCETON GRAPHIC SYSTEMS 54 
745.746 — TAINETCOMMUNICATIONSYSTEM 481510 
162-163 — VIEWSONIC 62 
19 — MULTIMEDIA/CD-ROM 
206 CONSANINC 178 
607-608 — DARIM 88NA2 
725-726 DBTEL 481$ 12 
724 INFOCUS 11 
8% MICROPATENT 192 
183-184 MIRO COMPUTER PRODUCTS AG 89 
181-182 MRT 155 
20 . PRINTERS/PLOTTERS 
741-742 AVISION 39 
229 COMPUTERLANE UNLIMITED 185 
721-722 SEHCOMPUTERTECHNIKGMBH 481531 
158 TEKTRONIX 43 
21 PROGRAMMABLE HARDWARE 
103 JK MICROSYSTEMS 192 
102 TERNINC 193 


CATEGORY NO. 


INQUIRY NO. PAGE NO. 
100 Z-WORLD ENGINEERING 193 
101 Z-WORLD ENGINEERING 193 
56 RAID DRIVE ARRAYS 
109-110 — AEHOMECORPORATION 193 
165-166 АМОАТАСО 147 
200 DISTRIBUTED PROCESSING TECH 172 
139 INTEGRIXINC 113 
194-195 — NSTORCORPORATION 118 
214-215 — RAIDTEC CORPORATION 184 
174 SAG ELECTRONICS 57 
52 SECURITY 
121-122 ALADDIN SOFTWARE SECURITY 70 
154 RAINBOW TECHNOLOGIES 58 
108 SOFTWARE SECURITY 193 
211-212 — WIBU SYSTEMS AG 182 
23 TAPE DRIVES 
165-166 АМОАТАСО 147 
741-742 AVISION 39 
104 QUALSTAR CORP 193 
24 — UPS/POWER MANAGEMENT 
123 AMERICAN POWER CONVERSION 33 
124 AMERICAN POWER CONVERSION 73 
125-126 — BESTPOWER 28 
127-128 — BESTPOWER 105 
129-130 BEST POWER 109 
135-138 DELTEC 166 
749-750  MAINPOWER ELECTRONICS 4815 22 
711-712 — MINUTEMAN 48158 
55 VOICE TECHNOLOGY 
73 CENTRAL TECHNOLOGIES 187 
805-806 МЕУ/СОМ 8ВМА 5 
SOFTWARE 
25 . BUSINESS 
170 CARDIFF SOFTWARE 167 
175-176 — FINSON 151 
602-603 LOTUS NOTES COMPONENT 85 
27 COMMUNICATIONS/ 
NETWORKING 
73 CENTRAL TECHNOLOGIES 187 
224-227 — DISTINCT CORPORATION 104 
201-202 — FIRSTSOURCEINT'L 181 
$ IBM CAPABILITIES 37 
Е IBM CAPABILITIES 39 
111-112 — INTERNET SHOPPER 194 
609-610 — LOTUSINTERNOTES 135 
713 PERSOFTINC cv 
160-161 — TRAVELING SOFTWARE 122 
: WALKER, RICHER & QUINN 137 
29 . DATABASE 
138 FAIRCOM CORPORATION 164 
719-720 INNOVATIVE SOFTWARE 481531 
171-172 IQSOFTWARE 12-13 


САТЕСОНҮ МО, 


INDEX TO ADVERTISED PRODUCTS 


CATEGORY NO. 


INQUIRY NO. PAGE NO. 
709-710 МАСІС/М5Е 4815 6 
31 ENGINEERING/SCIENTIFIC 
717 ON TIME MARKETING 4815 20 
113 SCITECH INTERNATIONAL 194 
33 GRAPHICS 
132 COREL 138 
ы MICROGRAFX 61 
213 MIPS DATALINE AMERICA INC 184 
35 MAILORDER 
197 COMPUTER DISCOUNT WAREHOUSE 170-171 
703 COMPUTER QUICK 481$ 21 
708 GREY MATTER LTD 481$ 27 
36 — MATHEMATICAL/STATISTICAL 
s MINITAB INC 141 
157 STATSOFT 95 
37 MISCELLANEOUS SOFTWARE 
175-176 FINSON 151 
38 ON-LINE SERVICES 
* АМЕҢ!СА ОМИМЕ ONSERT 
450 BIX 214 
604 COMPUSERVE 88МА 1 
114-115 HIWAY TECHNOLOGIES 194 
ж ІВМ CAPABILITIES 37 
Ж IBM CAPABILITIES 39 
T IDT INTERNET 111 
ы MICROSOFT CORPORATION 28-29 
* МЕТ2РНОМЕ 111 
39 OPERATING SYSTEMS 
ы MICROSOFT CORPORATION 2-3 
153 QNX EXPLR2 132 
152 ОМХ SOFTWARE SYSTEMS LTD 117 
218-219 — VCOMMUNICATIONS 182 
54 05/2 
* IBM OS/2 OPENS WINDOWS 15 
40 PROGRAMMING 

LANGUAGES/TOOLS 
118 DUNN SYSTEMS 195 
138 FAIRCOM CORPORATION 164 
187 GEODESIC SYSTEMS 22 
192 GLOBETROTTER SOFTWARE INC 92 
708 GREY MATTERLTD 4815 27 
719-720 — INNOVATIVE SOFTWARE 4815 31 
230 INNOVUS MULTIMEDIA 148 
171-172 IQ SOFTWARE 12-13 
116-117 LAHEY COMPUTER SYSTEMS 194 
709-710 — MAGIC/MSE 4815 6 
717 ОМТІМЕ MARKETING 4815 20 
164 POWERSOFT 31 
715-716 ВАІМАСОВР 481$ 17 
3 SFDINC 8-9 
5 WALKER, RICHER & QUINN 137 
211-212 WIBUSYSTEMSAG 182 


INQUIRY NO, PAGE NO. 
41 SECURITY 
121-122 ALADDIN SOFTWARE SECURITY INC 70 
118 DUNN SYSTEMS 195 
706-707 EUTRON 48159 
, IBM CAPABILITIES 37 
, IBM CAPABILITIES 39 
154 RAINBOW TECHNOLOGIES 58 
211-212 WIBUSYSTEMSAG 182 
43 SOFTWARE DUPLICATION 
715-716 RAIMACORP 4815 17 
45 UNIX 
119-120 — ANDREW CONSORTIUM-SCS 194 
167 CENTRAL DATA 143 
138 FAIRCOM CORPORATION 164 
218-217 SOFTWAY SYSTEMS 186 
1 WALKER, RICHER & QUINN 137 
46 UTILITIES 
208 ALLMICRO INC 183 
207 MICRO 2000 174-175 
151 PKWARE INC 45 
160-161 — TRAVELING SOFTWARE 122 
47 WINDOWS 
187 GEODESIC SYSTEMS 22 
601 WINBOOKCOMPUTERCORPORATION 11 


GENERAL 


49 BOOKS/PUBLICATIONS 

i BYTEON CD ROM 213 
" COMPUTERPROFESSIONAL'SBK SOC 152 
У DATA COMMUNICATIONS 180 
Р DATA COMMUNICATIONS 46-47 
5 MCGRAW HILL BOOK COMPANY 24-25 
" MICROSOFT PRESSINC 103 
E OSBORNE MCGRAW-HILL 52-53 
у TELE.COM 206-207 
61-62 VIRTUAL REALITY PUBLISHING 195 
51 MISCELLANEOUS 

: BYTE 165 
" BYTE 211 
, BYTE BACK ISSUES 168 
t BYTE BEST OF SYSTEMS 96 AWARDS 481529 
a BYTE CUSTOMER SERVICE 162 
: BYTEEURODECK 85 
и BYTE FIELD SALES 4815 28 
Р ВУТЕМОММС 4815 30 
к BYTE REPRINTS 135 
Г BYTE SUB MESSAGE 162 
ы BYTE SUB PROBLEMS 481$ 32 
1 BYTEWEB SITE 205 
723 MESSE MUENCHEN GMBH 4815 5 
d NETWORLD-HNTEROP 163 
193 NRW 23 
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EDITORIAL INDEX 


For more information on any of the companies covered in articles, columns, or news stories 


in this issue, circle the appropriate inquiry number on the response card. Each page number refers 
to the first page of the article or section in which the company name appears. 


INQUIRY NO. 


1051 
990 
993 
1034 


1061 Altura Computer Systems 


A 


ЗО Interactive 
3Dlabs 

Accent 

Acer 

Acer America 
Active Imaging 
Adder Technology 
AdvanSys 
Advantage kbs 


Alternic 


American Hytech 


PAGE NO. 


76 

76 

481$ 7 
481$ 19 
208 
481$ 25 
481$ 25 


114 
93 


1031, American Power Conversion 208 


1040 
1062 


1042 
1005 


AMS-Tech 

Artic Technologies 
AST Research, Inc. 
Astarte 

ATI Technologies 


114 

59 

208 
481$ 25 
76 


1063 AustinComputerSystems 114 


Axis Communications 


B 


26 


992 BinTec Communications 481$ 25 


1044 Breece Hill Technologies 


1007 


Biolink 


С 


Саеге 
Calico Technology 


Canon 


59 
208 


481$ 25 
93 


1064 Canon Computer Systems 114 


1029 


1065 
1047 


1060 
1066 


1028 
1010 


978 


994 


CenterLine Software 


CheckPoint Software 
Technologies 


Chem USA 
Cheyenne Software 
Chromatic Research 


Compaq Computer 


Coordinate.com 
CSD Software 
Cygnus Support 
Cyrix Corp. 


D 
D-Link 


1033 Data Translation 


1037 Dayna Communications 


1067 Dell Computer 


IS pages appear only in the Intemational edition. 


DenMac 


114,154 


208 
481$ 25 
133 
157 


481$ 25 
208 
208 
114 

95 
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INQUIRY NO. PAGE NO. 
979 Diamond Flower 157 
1068 Digital Equipment 114 
1050 Digital Semiconductor 56 
E 
1008 Easy 481$ 25 
1012 Elonex 481$ 25 
1002 Emultek 481$ 25 
Epson 26 
Eurolnternet 481$ 13 
1036 Extended Systems 208 
Е 
995  Fibronics 481$ 25 
1043 Fujitsu Computer Products 208 
of America 
1046 Fujitsu PC Corp. 208 
G 
Ganymede Software 95 
1069 Gateway 2000 114 
Globalink Europe 48157 
980 Grolier Interactive 157 
H 
987  Hantz & Partner 481$ 25 
1059 HDS Network Systems 50 
1070 Hewlett-Packard 26,114 
| 
1071 IBM 114 
IBM Europe 4815 7 
падеМе! 93 
1072 Impulse Computer 114 
Inference 26 
1039 Infolmaging Technologies 208 
1015 Information Dimensions 208 
997 Integrated Measurement 481$ 25 
982 Іотеда Corp. 26, 157 
1016 Island Way Corp. 208 
J 
John Wiley and Sons 133 
L 
1006 LeReseau 4815 25 
Netwerksystemen 
Lexmark 26 
1017 Lighten 208 
Logos 481$ 7 
1049 Lotus Development 14, 26, 49 
М 
1003 Magic Software 481$ 25 
Enterprises 


INQUIRY NO. PAGE NO. 
Make Systems 93 
1030 Matrox Graphics. 76, 208 
1022 McAfee 208 
1019 McGraw-Hill Professional 208 
Book Group 
1073 Micro-International 114 
1024 MicroLogic 208 
Microplex 26 
1081 Microsoft 14, 26, 59, 
1013 71, 126, 208 
MicroTalk 59 
MIL3 93 
1020 MindWorks 208 
N 
NEC Corp 481$ 19 
1074 МЕС Technologies 114 
1078 NetScene 481$ 25 
NetSuite 93 
Network Design and Analysis 93 
1021 NewSoft 208 
1075 Nimantics 114 
А Telegraphand 481519 
elephone 
Novell 95 
Nvidia 76 
0 
Oak Technologies 76 
1023 On Technology 208 
P 
Phar Lap 88NA 3 
Philips DVD 139 
PinPoint 95 
1014 Planet 208 
985  Powersoft 153 
976 Proxima 55 
988 Purple Software 481$ 25 
Q 
1027 Quarterdeck 208 
1035 Quick Technology 208 
Quyen Software 95 
R 
991 RAD Data 4815 25 
Communications 
Rank Xerox Research 48157 
Centre Grenoble 
1004 Reich Technologies 4815 25 
Rendition 76 
Rogue Wave Software 216 


INQUIRY NO. 


5 
53 


Samsung Electronics 
1009 SBS Financial Systems 
1076 Sceptre Technologies 


1032 Sega of America 


1001 Serverware Group 


ServiceSoft 
986 Siemens 


983 Siemens Nixdorf 
984,996 


SoftArc 


1025 SoftShell International 


Sony DVD 
1048 Stac Electronics 


977 Strategic Studies Group 


Sun 
Syntha-Voice 
Syquest 
SystemSoft 


T 


Tatung Co. 
1038 ТОК Systems 


1077 Texas Instruments 


1045 


PAGE NO. 


76 

481$ 19 
4815 25 
114 
208 
481$ 25 
26 
481$ 25 


149 
481$ 25 


26 
208 


481519 
208 


114,208 


1018 Тһе Database SolutionsCo. 208 


1026 TopSpeed Corp. 
1078 Toshiba America 
Toshiba DVD 


Trident Microsystems 


U 
989 US Robotics 


V 


v.Rheinbaden & Busch 
Electronic Publishing 


Venturcom 
VideoLogic 
Visio 

981 Visioneer 


W 


WebTV Networks 
1080 Wedge Technology 


1041 Wi-LAN 
1079 WinBook 
X 

Xerox 
1001 Xyratex 


208 


481$ 25 


48157 


ВВМА 3 


481$ 19 
114 
208 
114 


14 
4815 25 


м. Р 


~ 
E 


т 
= 


| 


dn 


http://www.byte.com 


The World's Technology Authorit 
Online! 


ШІ The BYTE Archive Ш The Virtual Press Room 
Two years of BYTE, more than Instant access to vendor press releases and 
3,000 full-text articles, white papers! Links to vendor web sites! 
illustrations, and photos... all 
indexed for quick retrieval! ШІ BYTEMarks 
FREE Benchmark! Download the BYTEMark — 
Ш The BYTE Network Project the benchmark with teeth! 
The BYTE Site... a living laboratory 


showcasing the best tools for Ш Direct Access to Advertisers 


building Web applications. Read Contact Byte advertisers DIRECTLY through the 
about it in BYTE... try it out online! online advertiser index! 


BUTE The BYTE Site. The World’s Online Technology Authority. 27 


A Division of The McGraw-Hill Companies 


The Web Edition | 


ч [+ Microsoft Outlook _______ 


8 опале an aw > 


1 On the File menu, point to New, and " 4 


click Appointment. 5 
dn the Subject box, type а description. 


In the Location box, enter the lacation, 


Enter start and end timas, — — 
Select other options you want. 


6 Click Save and Close М 


Тір In Calendar, you сап also create an 
appointment by a selecting a block of time 


right cheking, and then clicking New 
2 _ Appairámerit on the shortcut menu, 


Outlook 97 
callfor price 


Microsoft Corp. 
Redmond, WA 
(800) 429-9400 
(206) 882-8080 
fax: (800) 727-3351 


Circle 1013 on Inquiry Card. http://www.microsoft.com 


E-Mail Meets Personal 
Information Management 


"here's good news for those of you who spend a good portion 

of your day creating and responding to e-mail: Microsoft's Out- 
look 97 integrates e-mail with common business applications such 
as scheduling, PIMs, and word processing. Slated to ship by the 
end of the year, Outlook 97 lets you juggle tasks such as schedul- 
ing, basic contact management, and task delegation in one place, 
under one consistent interface (see the screen above). 

Outlook 97 offers an mmense number of new features. The pri- 
mary benefit is that unlike Schedule+ (which this new program 
replaces), Outlook 97 provides a single store for e-mail and other 
information. For example, you can create an appointment in Out- 
look 97’s calendar module by simply dragging an e-mail message 
into the calendar. Another timesaving feature, auto-preview, helps 
you prioritize e-mail reading by displaying only the first few lines of 
a message. Remote users can download just the header and sub- 
ject of a message before downloading all its contents. 

Outlook 97 includes several form templates to let you automate 
expense reports, vacation requests, and other activities; you can 
also create forms, The intuitive rules-creation module, slated to ship 
shortly after Outlook 97, lets you automate message responses. 
Based on my experience with Outlook 97, it is a fine implementa- 
tion of the next step in the evolution of e-mail. -Dave Andrews 
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Business 


Enterprise-Wide 
Business Planning 


TWO INTEGRATED PRODUCTS FOR WINDOWS 
help you manage and comico! 


0 
196 197 1993 


groups, departments, divisions, апа 
entire companies. Business Mae- 
stro ($995; Enterprise model, 
$3995) provides tools for formal 
business and strategic planning, 
financial modeling and control, and 
managing the budget process. Busi- 
ness Maestro has data import and 
export facilities supporting anum- 
ber of popular formats. Designed 
for cost centers, Budget Maestro 
($495; Enterprise model, $1995) 
assists companies in bottom-up 
and top-down budgeting, and you 
can use it with Business Maestro. 
Contact: Planet Corp., 
Worcester, MA, (800) 366- 
5111 or (508) 757-2840; 
planet @planet-corp.com. 
Circle 1014 on Inquiry Card. 


Manage Documents 
Over the Web 


AVAILABLE FOR UNIX AND WiNDOWS МТ, 
the Basis Intranet Solution lets you 
integrate enterprise-wide docu- 


ment management applications 
with Web technology to develop 
intranets. The package includes 
links to business-critical applica- 
tions, including policies and pro- 
cedures, research information man- 
agement, and competitive analysis; 
monitoring of securitycontrols and 
operating logs; full-text search and 
retrieval; thesaurus-based search 
assistance; cross-repository que- 
ries; and the ordering of search 
results. 

Contact: Information 
Dimensions, Inc., Dublin, OH, 
(800) 328-2648 or (614) 761- 
8083; bttp:llwww.idi.oclc.org. 
Circle 1015 on Inquiry Card. 


Client/Server Project- 
Collaboration Tool 


А CLIENT/SERVER APPLICATION THAT SUP- 
ports TCP/IP- and NetWare-based 
IPX/SPX networking, TeamWay (per 
server, $1000; per client, $350) 


— 


zi a -— Browser Р ARP 
cargo: sehn: | 
qum tat 
Color select 


Archive 
Set Permissions 


delivers timely status information 
to individual team members and 
their managers. The product helps 
team members track personal 
responsibilities across projects, as 
well as manage nonproject obli- 
gations. The program schedules a 
project's component tasks based on 
each team member's constraints 
and updates everyone as changes 
occur in the project. 

Contact: Island Way Corp., 
Wellesley, MA, 

(617) 235-6740; 
bttp://www.islandway.com. 
Circle 1016 on Inquiry Card. 


4 — AE 
Ж” = 
matin mM е. 


This month, we preview Microsoft s Outlook 97, which replaces Schedule+, 
and Matrox Graphics’ 64-bit Mystique PCI graphics board. 


Build Business 
Models 


A STAND-ALONE WINDOWS APPLICATION 
for creative business thinking, 
Advance 1.0($695) helps you build 
business models and analyze mul- 
tidimensional business data con- 
tained in corporate databases. 
Contact: Ligbten, Inc., 
Berkeley, CA, (800) 398-4545 
or (510) 528-4376; 
hbttp:llwww.lighten.com. 
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Dynamic Database 
Management 


А SUITE OF SOFTWARE TOOLS, TOTAL PER- 
formance Management (tools, 
from $2995; TPM Premium Pack- 
age, $25,000) proactively manages 
client/server database environ- 
ments. You can use the product 
with Oracle, Sybase, or Microsoft 
SQL Server databases that use 
SQL*Net, SNMP, or Open Client. 
Contact: The Database 
Solutions Co., Richmond, VA, 
(800) 933-7668 or (804) 794- 
0354; bttp://www.dbsol.com. 
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| Engineering 


Engineering Series 
on CD-ROM 


McGRAW-HiLLS INTERACTIVE ENGINEER- 
ing Calculations Series includes Civil 
Engineer'sSolutionsSuite ($79.95), 
Chemical Engineer'sSolutions Suite 
($89.95), and Architectural Engi- 
neer'sSolutions Suite ($69.95). The 


CD-ROMs include the text, tables, 


graphs, and diagrams from corre- 
sponding sections of the original 
handbooks. 

Contact: McGraw-Hill 
Professional Book Group, 

New York, NY, (800) 722-4726 
or (212) 337-4097; 
http://www.books 
mcgraw-bill.com. 
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Scanning OS 
for Desktop Imaging 


BY PROVIDING A LINK BETWEEN A TWAIN- 
or Adobe Plug-In-compliant scan- 


ner and desktop applications, the 
Presto PageManager Suite lets you 
drag and drop a scanned image to 
a printer, fax application, e-mail, 
filing system, OCR software, or 
word processor for further pro- 
cessing. Available for Windows and 
the Mac, the Presto PageManager 
Suite (about $199) includes the 
scanning OS, an electronic filing 
system, OCR software, a color- 
image editor, business-card scan- 
ning software, forms, and a color- 
image-transmission system. 
Contact: NewSoft, Inc., 
Fremont, CA, (800) 214-7059 
or (510) 252-0267; 
http://www.topbat.com. 
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Share Images 
Over a Network 


Now, И5ЕН5 ON Novell NetWare 3.12 
or higher LANs can store, manage, 
search, and share document im- 
ages. Recollect LAN (server, $2000; 
client, $299 each) consists of Rec- 
ollect Server,an NLM that provides 
centralized image storage and 
retrieval; the Recollect Scan and 
Search client module, which allows 
users to capture, retrieve, view, and 
Organize documents on the server 
or their own PCs; and the Recollect 
Search client module, which allows 
users to retrieve, view, and organize 
Recollect documents. 

Contact: MindWorks Corp., 
Sunnyvale, CA, (800) 683- 
8005 or (408) 730-2100. 
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| Networking 


Windows 95 Backup 
Software 


SmartStor's ($65) INSTALLABLE FILE 
System feature uses a 32-bit VxD 
to establish a tape drive as a logi- 
cal, mounted storage device, mak- 
ing it easier to view, back up, and 
restore data. Once you mount the 
system, you can access the tape 
drive just as you would any other 


on-line storage device. SmartStor 
also lets you back up data to hard 
drives and optical drives anywhere 
on the network. 

Contact: McAfee, Santa Clara, 
CA, (408) 988-3832; 


http://www.mcafee.com. 
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Internet Firewall 
Security 


DESIGNED TO PROVIDE COMPUTER NETWORK 
security for medium- to large-size 
organizations with Internet or 
intranet exposure, On Guard 


ел ис Е 


LULA oom 


screens IP and IPX packets and 
rapidly compares the "state" of each 
packet against the firewall's rules 
base. If the traffic is not permissi- 
bleorisunexpected, such asa hack- 
er's attempt to spoof the firewall, 
On Guard drops the packets and 
issues an alert to the On Guard 
Manager workstation. 

Contact: On Technology 

Corp., Cambridge, MA, (800) 
767-6683 or (617) 374-1400; 
http://www.on.com. 

Circle 1023 on Inquiry Card. 


Make Space on Your 
Crowded Hard Disk 


DiskMapper ($49.95) SHOWS YOU THE 
size of every file and subdirectory 
on your hard disk, as well as the file- 
name, path, size, date, and exten- 
sion type, so you can delete or com- 
press files you don't need or rarely 
use. The utility for Windows 3.x and 
95 also lets you launch programs or 
data files from DiskMapper. 
Contact: Micro Logic Corp., 
Hackensack, NJ, (800) 342- 
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5930 or (201) 342-6518; 
bttp:lhuww.miclog.com. 
Circle 1024 on Inquiry Card. 


Render Molecules, 
Calculate Symmetry 


acter tables for symmetry point 
groups. 

Contact: SoftShell 
International, Grand Junction, 
CO, (970) 242-7502; 
http://www.softshell.com. 
Circle 1025 on Inquiry Card. 


DESIGNED FOR DESKTOP VISUALIZATION AND 
publishing, SymApps ($499) isa 
3-D molecular rendering program 
for Windows 95 and NT that can 
calculate symmetry point groups 
and display the symmetry elements 
on-screen. You can calculate point 
groups over a range of tolerances 
to identify distortions in molecu- 
lar coordinates and calculate char- 


Software Updates 


ARAD environment, Clarion for Windows 2.0 includes OOP enhance- 
ments to the Clarion 4GL language, OLE/OCX support, and new 
options for customizing application appearance. Professional Edition, 
$599: Enterprise Edition, $1499; Standard Edition, $199. 
Contact: TopSpeed Corp., Pompano Beach, FL, (800) 354- 
$444 or (954) 785-4555; http://www.topspeed.com. 
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HiJaak Pro 4.0 supports common 3-D graphics, PostScript, and CAD 
formats; supports graphics file operations, such as viewing, printing, 
and converting, from the shortcut menu; and integrates with the Win- 
dows 95 shell to expand graphics handling in the OS. About $279. 
Contact: Quarterdeck Corp., Marina del Rey, СА, (800) 282- 
0866 or (310) 309-3700; bttp:lIuww.quarterdech.com/. 

Circle 1027 on Inquiry Card. 


BeyondMail 3.0 Internet Edition introduces directory services via a 


four-tier address book: personal, workgroup, enterprise, and global; 

multimedia messaging; information handling with configurable fold- 

ers; remote-access enhancements; and messaging-administration 
"enhancements. Call for prices. 7 

Contact: Coordinate.com, Waltham, МА, (800) 567-8818 or 
.(617) 398-7900; http://www.coordinate.com. 
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Enhancements in FireWall-1 2.1 include Internet and intranet gate- 
way support for Windows NT, management console support for NT 
and 95, integrated support ог FireWall-1 SecuRemote client-encryp- 
tion software on Windows 95 laptops and desktops, and extended 
application support for RealAudio, VDOLive, Internet Phone, and Ora- 
cle SOL*Net. For up to 50 nodes, $4990; for up to 250 nodes, $9990; 
for unlimited nodes, $18,900. 

Contact: CheckPoint Software Technologies, Ltd., Redwood 
City, CA, (800) 429-4391 or (415) 562-0400; 
http://www.checkpoint.com. 

Circle 1029 on Inquiry Card. 
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HARDWARE 


Accessories 


Notebook Surge 
Protector 


THE SURGEARREST NOTEBOOK PROTECTOR 
($29.95) offers three telephone 
jacks—one phone in and two 


modem/fax lines—and a 6-foot 
telephone cord. A thermal fuse dis- 
connects the AC line if there is a 
sustained overvoltage. 

Contact: American Power 
Conversion, West Kingston, RI, 
(800) 877-4080 or (401) 789- 
5735; http:lwww.apcc.com. 
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Net Link 
Internet Device 


SEGA SATURN МЕТ Link ($199.99), А 
28.8-Kbps modem and browser 


peripheral for the Sega Saturn, 
brings the Internet to your TV for 
networked gaming, e-mail, on-line 
chats, and Web connections. The 
modem plugs into the cartridge 
slot on the Sega Saturn, and the 
package has CD-ROM-based HTML 
2.0-compatible Web-browser soft- 
ware developed specificallyforthe 
NTSC display standard. 

Contact: Sega of America, Inc., 
Redwood City, CA, (800) 
872-7342 or (415) 508-2800; 
http://www.sega.com. 
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Digital-Only РС! 
Frame Grabber 


DESIGNED FOR DIGITAL CAMERAS, THE 
DT3157 Mach frame grabber 
($1495) can transfer images іп real 
time to system memory or the dis- 
play. Compatible with single- and 
dual-channel digital cameras with 
image size outputsas high as 4 MB 
and data transfer rates of up to 40 
MBps, the board accepts 8-, 10-, 
12-, 14-, and 16-bit digital images. 
Contact: Data Translation, 
Mariboro, МА, (800) 525- 
8528 or (508) 481-3700; 
http:llwww.datx.com. 
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PCI-Format SCSI 
Adapter for PC 
and Power Mac 


USING ONLY A SIMPLE JUMPER TO SELECT 
PC or Power Mac capability, the 
AdvanSCS| ABP970 PCI Bus Host 
Adapter ($199) includes a dedi- 
cated 50-MHz RISC processor chip 
with on-board SRAM that relieves 
the host CPU of I/O tasks through 
bus-mastering technology. The 
adapter can obtain data transfer 
rates of 133 MBps. It comes with 
Charismac's Anubis Power Mac 
driversfor hard diskand removable 
media, and Charismac's CD-ROM 
and recordable CD device drivers. 
Contact: AdvanSys, Inc., 

San Jose, CA, (800) 525-7443 
or (408) 383-9400; 
http://www.advansys.com. 
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Motherboards 


Improve 
Processor Speeds 


"M PTS 


ЕТЕ Е ый 


THREE MOTHERBOARDS IMPROVE THE PRO- 
cessor speeds and performance of 


WHO DO YOU TRUST WITH THE TRANSMISSION 
in your Teutonic sports coupe? 
An expert mechanic or Ed from the corner Gulf station. 
Your gall bladder? 
A surgeon or some guy fresh from medical school. 
Hmm. Tough choice. 


Now imagine you're a business trying to cope in today's 
“ever-so-wired” world. Sure, you know the problems and 
Opportunities. But which IT products offer the best 
solutions is Greek to you. 


Once again, an expert is called for. 


So you get him in your office (һе works for you, after 

all] and say, “Hey, this convergence of computing and 

communications thing is driving me nuts. You’re the 
technology expert, find me some answers.” 


And he comes back a month or so later with all the 
right solutions and products. And you say, “How did 
you do that so fast?” 


And the expert says, “BYTE.” 


And you wonder how much he knows about transmissions. 
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global coverage and technical insights that illuminate Information Technology from problem through solution. That 
makes us something of an authority on the subject. And you something of a genius when you advertise in BYTE. For 
more information, call John Griffin, VP/ Publisher at 603.924.2663. Or contact us at http://www.byte.com 


THE GLOBAL AUTHORITY FOR COMPUTING TECHNOLOGY. 


What's New 


Hardware 


desktop systems in CAD/CAM and 
multimedia applications. Compat- 
ible with Inte] Pentium and Cyrix 
CPUs, the P55TU ($479) can sup- 
port system speeds of up to 200 
MHz and features Intel's 430HX 
chip setand the Adaptec Ultra Wide 
SCSI controller. The P55TU is also 
SCS! RAID bus slot-ready, so you 


can add RAID functionality to your 
system, supporting RAID levels 0, 1, 
and 5. The P55TV ($369) and P55TVS 
($399) provide most of the same 
features as the P55TU, but, instead, 
they are equipped with the Intel 
430VX chip set and an Ultra SCSI 
controller. 


Mystique 
with 2 MB of SGRAM, $199; 
with 4 MB, $279 


Matrox Graphics, Inc. 

Dorval, Quebec, Canada 
(800) 810-2550 

(514) 969-6300 

fax: (514) 969-6363 
http://www.matrox.com/mga 


Circle 1030 
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Champagne Graphics at Beer Prices 


C graphics are entering a new era. For the price of almost any 
of yesterday's vanilla РС! graphics boards, today you can get 
swift 2-D graphics, impressive 3-D effects, and smooth video. 

Engineers, stay calm. The Mystique won't fit the bill for а lot of 
CAD-type work, since it stops at aresolution of 1280 by 1024 pix- 
els. Similarly, if you're a graphic artist who needs 3-D graphics with 
32-bit color at the highest resolutions, look elsewhere. 

However, more mainstream computer users will benefit from this 
64-bit board's MGA-1064SG processor and fast memory. MPEG 
software decoding performance is very smooth. Iran the Mystique, 
with late beta drivers, through NSTL's ітагк video suite, and it 
dropped no frames in any of the video tests. Аз for 3-D, whether 
the application is a game, training, or a simulation, results will be 
impressive. À peek at upcoming games based on Microsoft's 
Direct3D reveals thatfeatures such as perspective-correct texture 
mapping and shading add a great deal of realism to animated scenes. 

While beta drivers prevented me from making accurate com- 
parisons with Matrox's older MGA Millennium line, | expect the Mys- 
tique to outperform it and most other midpriced graphics boards 
(including some 1 28-bit ones) with previous-generation chips. 

«Mark Schlack 
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Contact: Quick Technology 


Corp., Tustin, CA, (714) 258- 
4500; quick8 @ix.netcom. 
Circle 1035 on Inquiry Card. 


Wireless Infrared 
Token Ring Adapter 


Now, YOU CAN CONNECT YOUR PORTABLE 
PC to Token Ring networks using 
JetEye Net Plus ($719). The adapter 
supports IrDA data transfer stan- 
dards of up to 4 Mbps; supports IPX, 
TCP/IP, and NetBEUI; and allows you 
to roam between Token Ring and 
Ethernet networks without recon- 
figuring your portable. 

Contact: Extended Systems, 
Boise, ID, (800) 235-7576 or 
(208) 322-7800; 
http://www.extendsys.com. 
Circle 1036 on Inquiry Card. 


100Base-TX 
LAN PC Card 


MEETING THE 32-BiT CARDBUS PC CARD 
standard, the Network Flyer 100 
($329) is eight times faster than 
10Base-T mode. The Ethernet PC 


Card offers 10Base-T and 100Base- 


TX LAN solutions and is optimized 
for low power consumption. The 
LAN Adapter PC Card comes with 
ODI and NDIS drivers, allowing for 
fast connections to popular NOSes. 
Contact: TDK Systems, 
Nevada City, CA, (800) 999- 
4835 or (916) 478-8421; 
tdkpr@tsd.ssil.com. 
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10Base-T-to- 
100Base-T LAN Bridge 


SINGLE-PORT BRIDGE USERS CAN CONNECT 
their 10Base-T-only devices to Fast 
Ethernet LANs. The BlueStreak Fast 
EtherPrint 10/100 (about $395) 


offers plug-and-play functionality 
requiring no software setup or 
hardware configuration, protocol- 
independent bridging from 10- to 
100-Mbps Ethernet, an RJ-45 jack 
for 100Base-T and 10Base-T con- 
nections, a reset switch, and diag- 
nostic LEDs for link, transmit, and 
receive. 

Contact: Dayna 
Communications, Inc., Salt 
Lake City, UT, (800) 531-0600 
or (801) 269-7200; 
http://www.dayna.com. 
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Peripherals 


Personal Fax Server 


CONSISTING OF AN EXTERNAL FAX/MODEM 
card and a memory chip set, which 
comes with 512 KB of RAM (ex- 
pandable to 4.2 MB), 3D FaxPal 
($169) captures faxes from a tele- 
phone line and stores them (up to 
20 faxed pages) for later retrieval 
from a PC. You can transmit faxes 
at 14.4 Kbps and receive them at 
9.6 Kbps. You can convert а fax ma- 
chine into a printer and scanner. 
Contact: Infolmaging 
Technologies, Inc., Palo Alto, 
CA, (800) 966-1140 or 

(415) 960-0100; 
http://www.infoimaging.com. 
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Power Protection 
for Workstations 


Now, YOU CAN COMBAT HARDWARE DAM- 
age caused by surges and data loss 
from brownouts and blackouts. The 
Back-UPS Office ($179) multipath 
power device offerssix outlets with 
multistage surge suppression and 
EMI/RFI filtering, phone-line pro- 
tection for Internet users, network 


data-line protection for worksta- 
tions, and battery backup for CPUs. 
continued 
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BIX is owned and operated by Delphi Internet Services Corporation, 
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BIX Masthead 
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Join the BIX Global Community now! 


Bestof НХ comes to the Web on October 151 
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Best of BIX continues a tradition of wide dissemination of expert technical 
knowledge for the computer community, Dut with plenty to offer in other fields. 
Both technical and everyday topics are full of interesting discussion. 


Long-time readers of Byte Magazine will remember "Best of BIX" on the 
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Conventions reported by BIX recently include: 


Ф Variety's showbiz Expo 
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e Macworld Expo 
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What's New 


Contact: American Power 
Conversion, West Kingston, RI, 
(800) 800-4272 or (401) 789- 
5735; http://www.apec.com. 
Circle 1040 on Inquiry Card. 


19.2-Kbps 
Wireless Modem 


DESIGNED WITH DIRECT-SEQUENCE SPREAD- 
spectrum technology, the Hopper 
DS wireless modem (from $980) can 
transmit and receive data а speeds 
of up to 19.2 Kbps at distances 
exceeding 6 miles. You can connect 
the modem to most PCs, program- 
mable logic controllers, or remote 
terminal units. You can also use the 


Hopper DS for point-to-multipoint 
applications. 

Contact: Wi-LAN, Inc., 
Calgary, Alberta, Canada, 
(403) 273-9133; 
http:/{www.wi-lan.com/wilan. 
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Servers 


Windows 3.1-Based 
Multiuser File Server 


A COMBINATION OF HARDWARE AND SOFT- 
ware, Centralan (including four 
monitors, under $7000) lets up to 
16 users share a Single PC with a 
166-MHz Pentium processor, 32 
MB of EDO memory (expandable to 
192 MB), a multi-VGA adapter, a 2- 
GB Fast/Wide SCSI-2 hard drive, an 
eight-speed IDE CD-ROM drive, 
three internal and four external 
drive bays, and two 32-bit PCI and 
five 16-bit [SA expansion slots. Each 
user needsonly a keyboard, mouse, 
and SVGA monitor at their desk- 
tops, which plug into a junction 
box. Centralan's four-user base sys- 
tem comes installed with a LAN- 
ready Intel EtherExpress 10/100B 
network adapter and a 33.6-Kbps 


modem. With a separate PC, remote 
userscan access data and run appli- 
cations the same way they would 
while in the office. 

Contact: AST Researcb, Inc., 
Irvine, CA, (800) 876-4278 or 
(714) 727-4141; 
http://www.ast.com. 
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230-MB МО Drive 


A BATTERY-POWERED 3'^-INCH 230-MB 
MO drive, Fujitsu's DynaMO 230 
Portable PC Card Drive (from $499) 
comes with a Туре ll connector that 
provides a data transfer rate of up 
to 1.6 MBps. Compatible with PCs 
and Macs, the drive hasa seek time 
of less than 65 ms, a rotational 
speed of 2700 rpm, and a 128-KB 
cache. 

Contact: Fujitsu Computer 
Products of America, Inc., San 
Jose, CA, (800) 626-4686 or 
(708) 432-6333; 
http:lhwww.fcpa.com. 
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DLT Libraries 


THE ENTRY-LEVEL, SCALABLE 02915 DLT 
system can store more than 1 TB of 
data with 15 cartridges per library 
storage module. Available in rack- 
mount, desktop, and deskside con- 
figurations, the 02915 (with two 
DLT 4000 drives, $22,000) features 
опе ог two DLT 2000ХТ, 4000, or 
7000 drives; an integrated bar code 
reader; and a removable 10-car- 
tridge magazine. The system sup- 
ports leading software backup and 
HSM applications running under 
Novell NetWare, Windows NT, and 
Unix. 

Contact: Breece Hill 
Technologies, Inc., Boulder, 


CO, (800) 941-0550 or (303) 
449-2673; 
http://www.breecehill.com. 
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systems 


120-/133-МН? 
Pentium Notebooks 


THE ТВАМЕШМАТЕ 6020 (ABour $4199) 
and 6030 (about $4999) incorpo- 
rate Intel 120- and 133-MHz Pen- 
tium processors, 256 KB of L2 cache 
memory, 8 and 16 MB of EDO mem- 
ory, ZPV technology, a six-speed 
CD-ROM drive, 16-bit full-duplex 
audio, a 28.8-Kbps modem, and a 
removable hard drive (1.08 GB on 


the 6020 and 1.35 GB on the 6030). 
The TravelMate 6020 comes with 
an 11.3-inch TFT display, and the 
TravelMate 6030 comes with a 
12.1-inch 800- by 600-pixel active- 
matrix SVGA TFT display. 
Contact: Texas Instruments, 
Inc., Temple, TX, (800) 848- 
3927 or (817) 774-6001; 
http://www.ti.com. 
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Multimedia Notebook 
Goes 5 to 10 Hours 


WEIGHING 7 POUNDS, THE ACERNOTE 
Nuovo (about $3499 to $3999) fea- 
tures an Intel 133-MHz Pentium 
processor; 16 MB of EDO memory, 
upgradable to 64 MB; 256 KB of 
second-level cache memory; 2 MB 
of EDO video memory; a 1.2-GB 
EIDE hard drive; a 128-bit Neo- 
Magic graphics accelerator, which 
provides 16-million-color, full- 
motion video playback and full- 
color MPEG at 32 fps; an Ethernet 
controller with an RJ-45 jack; an 
11.8-inch active-matrix or 11.3- 
inch dual-scan screen; a micro- 
phone; a 16-bit stereo audio sys- 


tem; a 28.8-Kbps fax/data modem 
with DSVD; a touchpad; and a palm 
rest. The Nuovo also offers two Type 
Ilfone Type 111 PC Card slots and a 
module bay for a six-speed CD- 
ROM drive or floppy drive. When 
you combine it with the AcerDock 
Ili, the notebook offers warm-dock- 
ing connectivity to peripherals. 
Contact: Acer America Corp., 
San Jose, CA, (800) 733-2237 
or (408) 432-6200; 
bttp://www.acer.com/acc/. 
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Three Pentium 
Notebooks 


THE Monte Canto (АВОЏТ $3199 то 
$5199) comes with a 100-, 120-, or 
133-MHz Pentium processor; a 
12.1- or 11.3-inch SVGA active- 
matrix color display with a resolu- 
tion of 800 by 600 pixels; 8 or 16 
MB of RAM, expandable to 40 or 48 
MB; an 810-MB ог 1-GB hard drive; 
a removable 3'4-inch floppy drive; 
a six-speed CD-ROM drive; stereo 
speakers and a microphone; MPEG- 
1 video-acceleration support; and 
an ErgoTrac pointing device. Besides 
bridge-battery technology for 
warm-swapping of batteries, the 


Milan (about $2199 to $4599) fea- 
tures the same Pentium options, 
RAM, and hard drive as the Monte 
Carlo, with a 10.4-inch SVGA active- 
matrix or dual-scan color display or 
an 11.3-inch SVGA active-matrix 
color display. The Montego ($3199) 
offers a removable 3'4-inch floppy 
drive, plusa 100-MHz Pentium pro- 
cessor; a 10.4-inch SVGA active- 
matrix color display; 8 MB of RAM, 
expandable to 40 MB; and a 1-GB 
hard drive. 

Contact: Fujitsu PC Corp., 
Milpitas, CA, (888) 466-8434 
or (408) 935-8800; 
http://www. fujitsu-pc.com. 
Circle 1046 on Inquiry Card. 
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Beyond the Bouncing Heads 


Use JFactory to quickly assemble Java applications. 


he quantity of new Java prod- 
ucts that arrives daily at BYTE 
is unnerving. The number of 
new Java books alone is such 
that I’m pretty sure the delivery people 
will soon be unloading them with snow 
shovels. 

Consequently, the Java signal-to-noise 
ratio is very low; the job of sifting wheat 
from chaff is difficult. Many of usare still 
working through the source code for the 
bouncing-heads demo. There’s nothing 
wrong with that; I’m guilty of it myself. 
You have to start somewhere. 

But once you've got those heads fig- 
ured out, you should turn your attention 
to a pair of seriously good Java program 
jump-starters from Rogue Wave Soft- 
ware. А purveyor of С++ class libraries, 
Rogue Wave now also offers JFactory, a 
user-interface development environment 
for Java. (At the time of this writing, a 
beta version of JFactory with a 30-day us- 
age limit was available for downloading 
from http://www.roguewave.com. Be 
warned, however; the file is over 3 MB.) 

JFactory looks with longing eyes to- 
ward Visual Basic (VB). The act of cre- 
ating an application (or applet) within 
JFactory proceeds along the same lines 
as building a VB program. You start out 
guided by what amounts to a wizard, 
which builds for you an empty window 
(or form, or frame, whichever term you 
feel comfortable using). A tool palette ap- 
pears, and, by selecting items from that 
palette, you populate the window with 
scroll bars, text boxes, buttons, and oth- 
erelements. When youclick on a visual ob- 
ject, the object-manager window opens, 
revealing that object's associated prop- 
erties and events. Sound familiar? If you're 
a VB programmer, it should. 

All the while, JFactory is conjuring 
source code, waiting for you to pick the 
Generate menu selection so that it can 
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pour that source into a file for you. And 
in the resourceless world of Java, the 
amount of source code that must be pro- 
duced (and ultimately executed) to cre- 
ate those visual objects will amaze you. 
Hence, JFactory does you a big favor. 

Iterative development is particularly 
important in user-interface design. You 
want to be able to add a toolbar and see 
immediately what it looks like in the fi- 
nalapplication or be able to associate a se- 
ries of buttons with the opening of var- 
ious dialog boxes and quickly confirm 
that each button leads to the intended dia- 
log box. JFactory permits code-and-test 
work with its Test Interface capability. 
Once you've got a rudimentary user inter- 
face clicked-and-dragged together, you 
then select Test Interface from the Proj- 
ect menu, and JFactory simulates the ac- 
tion of the interface. 

This simulation goes quite far. For ex- 
ample, JFactory's image-loop visual ob- 
ject accepts as properties the path name 
to a starting GIF file and the number of 
images in the loop. If the first GIF file's 
name is PICT1.GIF, and if the number of 
images selected is four, then the image- 
loop object knows to load the series of 
files PICT1.GIF, PICT2.GIF, PICT3.GIF, 
and PICT4.GIF. Once the image-loop ob- 
ject is instantiated and added as a mem- 


|. WHERE TO FIND 


Rogue Wave Software 
(541) 754-3010 | 
http; /www.roguewave.com 


ber of a window’s or dialog box’s com- 
ponents, it immediately begins playing 
those images as frames in a moving pic- 
ture. JFactory’s Test Interface selection 
provides full image-loop automation. 
Ironically, the simulation of an image 
loop goes faster than the actual execu- 
tion of that same loop in Java. And thus 


another little dark cloud forms over the 
Java-performance landscape. 

Also available from Rogue Wave is a 
suite of three Java packages: Jtools, Jwid- 
gets, and Jmoney. Collectively, these 
packages are called JLibraries. (A subset 
of Jwidgets is included with JFactory.) 
Jtools is a collection of well-reasoned 
interfaces and classes. These include con- 
tainer classes for objects such as binary 
trees, B-trees, bags, collections, and the 
like. It also includes a regular-expression- 
handling class, as well as a set of classes 
that format text and numerics for output. 
(The latter is a real blessing if you have 
grown weary of coping with the paucity 
of System.out.printin().) 

JFactory is available for Windows NT 
and 95. Both JFactory and Jtools need at 
least the version 1.0.2 release of the Java 
developer’s kit (available from http:// 
www.javasoft.com). JLibraries and а sin- 
gle-user license for JFactory each cost 
$195. The individual packages within JLi- 
braries cost $99 each. Rogue Wave also 
provides annual support and upgrade 
contracts, as well as site licenses. El 


Rick Greban is a senior technical editor for 
BYTE reviews. You can reach bim by sending 
e-mail to rick_g@bix.com. 
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DELL LATITUDE 


Dependable Notebooks 
With Superior Battery Life 


® 256KB L2 Cache 


* Options Bay accepts 6X CD-ROM, 
3.5" Floppy Drive (both included) or 
Optional 2nd Li-lon Battery 


* PCI Bus with 128-bit Graphics 


Accelerator 


Multimedia notebook meet affordable. 
Affordable meet multimedia notebook. We refer 
to the Dell® Latitude” LM notebook. 

For a temptingly low price you receive Neo- 
Magic's stunning 128-bit graphics accelerator, 

Designed for “ап industry first” 
И MPEG software for 

| up to 30-frames- 
Microsoft® per-second video. 


pentium windows95 The vibrancy of a 


ROCEBS A 


DELL* LATITUDE* LM P133ST 
133MHz PENTIUM" PROCESSOR 

• NEW Multimedia Notebook 

ж 121" SVGA Active Matrix Color Display 
• 8MB RAM/810MB Hard Drive 


• Smart Lithium lon Battery 

ж Touchpad/IrDA-1 Port 

* Under 7 Pounds” 

* Extendable 1 Year Warranty! 


* Upgrade to 24МВ RAM, 
add $299. 


ж Upgrade to а 1.368 hard drive, 
add $200. 


Business Lease®: $111/Mo. 
Order Code #800051 


12.1 inch SVGA (800 x 600) active matrix display. 
A6X CD-ROM. Along with integrated 16-bit stereo 
sound and built-in speakers. 

What's more, this system is built around 
Deli's famous Lithium-lon battery technology. 
Which means your graphics presentations can 
dazzle crowds for hours and hours. 

We're the first on our block to offer such a 
notebook. Why not be the first on your block to 
own one? Give us a call today. 


* Integrated 16-bit Stereo Sound 


NEW Multimedia 
Dell Latitude LM 
Notebook 


52999 


800-847-4087 


http://www.dell.com 


Mon-Fri 7ат-Эрт СТ • Sat 10am-6pm СТ 
Sun 12pm-5pm in Canada; call 800-233-1589 
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: ® 256KB Internal L2 Cache 
| 4.268 Hard Drive [10.5ms] 
| e 17HS Trinitron Monitor 
(15.9 vi.s., 2бар, 1600 x 1200 max. res.) 
1 e NEW2MB EDO МІНСЕ 3D Video Card 


* 8X EIDE CD-ROM Drive 

* 28.8 Data/Fax Modem 

• MS" Office Professional with 
Bookshelf for Windows" 95 

e Microsoft Windows NT '/30 Days 
Free Support/MS Mouse 

• 3 Year Limited Warranty! 

* Now, MS Windows МТ 40 Upgrade 
Coupon included at no extra charge? 


ж Upgrade to a 2070 Trinitron Monitor 
(19.1" v.s.) add $799. 


53499 


Business Lease?: $129/Mo. 
Order Code #500339 


• 32MB SDRAM Memory 

• 512KB Pipeline Burst Cache 

• 42GB Hard Drive [10.5ms] 

e 1715 Monitor (15.7" у.1.5.) 

• NEW 2MB EDO ViRGE 3D Video Card 
• 8X EIDE CD-ROM Drive 

• AWE32 Wave Table Upgrade Card 
• Altec Lansing ACS-5 Speakers 


• MS Office Professional with 
Bookshelf for Windows 95 


• FREE Norton/Visio Express S/W Suite 


* Microsoft Windows 95/MS Plus! CD/ 
30 Days Free Support/MS Mouse 


* 3 Year Limited Warranty 


ж Upgrade to a 17HS Trinitron Monitor 
(15.9" vis.) add $149 


52799 


Business Lease: $104/Mo. 
Order Code #500335 


THE SYSTEMS ARE G 


THE PRICES ARE EVE 


200MHz PENTIUM PRO PROCESSOR 

DELL DIMENSION XPS Рго200п 

• 32MB EDO Memory 

• 256KB Internal 12 Cache 

• NEW3.2GB Hard Drive [8.5ms] 

• 1715 Monitor (15.7" v.i.s.) 

e NEW 2MB EDO VIRGE 3D Video Card 

* 8X EIDE CD-ROM Drive 

• MS Office Professional with 
Bookshelf for Windows 95 

• Microsoft Windows NT/30 Days 
Free Support/MS Mouse 

• 3 Year Limited Warranty 

* Now, MS Windows NT 4.0 Upgrade 
Coupon included at no extra charge’ 

ж Upgrade to 64MB EDO Рату Memory, 
add $399. 

* Upgrade to а 4.2GB hard drive, 
add $119. 


52699 


Business Lease: $100/Mo. 
Order Code #500338 


• 32MB SDRAM Memory 

• 512KB Pipeline Burst Cache 

• 1.6GB Hard Drive [11ms] 

• 1515 Monitor (13.7" у.1.5.) 

• NEW 2MB EDO VIRGE 3D Video Card 


| * ВХ EIDE CD-ROM Drive 
| • Integrated Sound Blaster 16 Sound 


* Altec Lansing ACS-31 Speakers 


• MS Office Professional with 
Bookshelf for Windows 95 


• FREE Norton/Visio Express S/W Suite 


* Microsoft Windows 95/MS Plus! CD/ 
30 Days Free Support/MS Mouse 


• 3 Year Limited Warranty 


|ж Upgrade to a 15TX Trinitron Monitor 


(13.7" и1.5.), add $43. 


$2279 


Business Lease: $84/Mo. 
Order Code #500334 


• 32MB SDRAM Memory 
е 512KB Pipeline Burst Cache 
e NEW3.2GB Hard Drive [8.5ms] 
• 17HS Trinitron Monitor 
(15.9' v.i.s., .26dp, 1600 x 1200 max. res.) 


* Imagine 128 Series 2 Graphics 
Accelerator with 4MB VRAM 


• 8X EIDE CD-ROM Drive 
© AWE32 Wave Table Upgrade Card 
* Altec Lansing ACS-31 Speakers 


* MS Office Professional with 
Bookshelf for Windows 95 


• FREE Norton/Visio Express SAW Suite** 


* Microsoft Windows 95/MS Plus! CD/ 
30 Days Free Support /MS Mouse 


„ 3 Year Limited Warranty 


53399 


Business Lease: $126/Mo. 


Order Code #500337 
"МНЕ PENTIUM PROCESSOR 
NEW BELL DIMENSION P200 


* 16MB SDRAM Memory 

• 256KB Pipaline Burst Cache 

е NEW 2.1GB Hard Drive (10.55) 

e 15TX Trinitron Monitor (13.7" v.i.s.] 
* 64-bit PC] 2MB DRAM Video 

* 8X EIDE CD-ROM Drive 


* Microsoft Windows 95/MS Plus! CD/ 
30 Days Free Support/Dell Mouse 


® 3 Year Limited Warranty 
ж Upgrade to 32MB SDRAM, add $225. 


‚ж Upgrade to а 3.268 hard drive, 


add $119. 
* 28.8 Data/Fax modem, add $129. 


* ACS-5 Speakers and Sound Blaster 
16 PnP Sound, add $99. 


51999 


Business Lease: $74/Mo. 
Order Code #500333 


FREE Norton/Visio Express Software Suite includes Norton Navigator, Utilities, and AntiVirus, and Visio Express 4.0. 


"Offer valid in the U.S. only and applies to this system if purchased between 6/1/96 and 9/30/96, Upgrade available on CD only and printed user documentation is not included. Customer is responsible for shipping and handling 
charges. tPricing is not discountable. For a complete copy of our Guarantees or Limited Warranties, please write Dell USA LP., 2214 W. Braker Lane, Suite D, Austin, TX 78758, Business leasing arranged by Leasing Group, 
Inc, **Norton/Visio Express Software Suite is available only on Dell Dimension systems purchased with the combination of MS Office and Microsoft Windows 95. Visio Express 4.0 is an OEM version and а subset of Visio 4.0. 
Software may not include all documentation and may differ from retail version. "System weight with floppy drive in options bay. ^On-site service provided by BancTec Service Corporation. On-site service may not be available in 
certain remote locations. “On-site service for the Poweredge 2100 Server is provided by Digital Equipment Corporation and is available in 29 metropolitan areas. *Prices and specifications valid in the U.S. only and subject to 
change without notice. The Intel Inside logo and Pentiym are registered trademarks of Intel Corporation, MS, Microsoft, Windows, Windows NT and the Windows 1090 are registered trademarks af Microsoft Corporation 

XJACK is a registered trademark of US Robotics Mobile Communications Corporation. 3Com and EtherLink are registered trademarks cf 3Com Corporation. ©1996 Deli Computer Corporation. All rights reserved. 


• 32MB SDRAM Memory 

® 512KB Pipeline Burst Cache 

е NEW3.2GB Hard Drive [8.5ms] 

е 15TX Trinitron Monitor (13.7" v.i.s. 
e NEW2MB EDO VIRGE 3D Video Car 
• 8X EIDE CD-ROM Drive 

• AWE32 Wave Table Upgrade Car 
• Altec Lansing ACS-31 Speakers 


• MS Office Professional with 
Bookshelf for Windows 95 


| * FREE Norton/Visio Express S/W © 


* Microsoft Windows 95/MS Plus! 
30 Days Free Support/MS Mouse 


• 3 Year Limited Warranty 
PICTURED AT LEFT 


52599 


Business Lease: $96/Mo. 
Order Code #500336 


; * 16MB SDRAM Memory 


• NEW2.1GB Hard Drive [10.5ms] 
e 1515 Monitor (137" v.i.s.) 

* 64-bit PCI 2MB DRAM Video 

е 8X EIDE CD-ROM Drive 

* 28.8 Data/Fax Modem 


• Microsoft Windows 95/MS Plus! 
30 Days Free Support /Del! Mouse 


* 3 Year Limited Warranty 


* Upgrade to 3 Years of On-site 
Service^ add $99. 


ж Upgrade to 32МВ SDRAM, add $. 


x 2Сот" Etherlink Interface Combi 
card, add $139. 


ж 256KB Pipeline Burst Cache, add $ 


51799 


Business Lease: $67/Mo. 
Order Code #500332 


Designed for 
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• NEW Network-ready Notebook 

• 11.3" SVGA Active Matrix Color Display 
* ВМВ RAM/810MB Hard Drive 

® 256KB L2 Cache 

• PCI Bus with 128-bit Graphics Accelerator 


* Integrated 16-bit Sound with 
Built-in Dual-ported Speaker 


• Smart Lithium lon Battery 

• |rDA-1 Port 

• 19mm Optical Trackball 

• 3.5" Floppy Drive 

* 6.1 Pounds 

e Extendable 1 Year Warranty! 

ж Dell Latitude DeskDock'" Station with 
Advanced Port Replicator, add $299. 


SYSTEM NOT PICTURED 


53899 


Business Lease: $140/Mo. 
Order Code #800047 


133MHz PENTIUM PROCESSOR 
DELL LATITUDE 3 
* NEW Multimedia Notebook 

e 12.1" SVGA Active Matrix Color Display 
• ВМВ RAM/810MB Hard Drive 

* 256KB L2 Cache 


* Options Bay accepts 6X CD-ROM, 
3.5" Floppy Drive (both included) or 
Optional 2nd Li-lon Battery 


* PCI Bus with 128-bit Graphics Accelerator 
* |ntegrated 16-bit Stereo Sound 

• Smart Lithium lon Battery 

• Touchpad/IrDA-1 Port 

* Under 7 Pounds* 

• Extendable 1 Year Warranty 

* 28.8 XJACK /Cabled Modem, add $259. 


52999 


Business Lease: $111/Mo. 
Order Code #800051 
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133MHz PENTIUM PROCESSOF 
DELL LATITUDE LM P133ST 
* NEW Multimedia Notebook 
| • 12.1" SVGA Active Matrix Color Display 
• 24MB RAM/1.3GB Hard Drive 
| 256KB [2 Cache 


• Options Bay accepts 6X CD-ROM, 
3.5" Floppy Drive (both included) ог 
Optional 2nd Li-lon Battery 


| • PCI Bus with 128-bit Graphics Accelerator 
• integrated 16-bit Stereo Sound 
• Smart Lithium lon Battery 
• Touchpad/IrDA-1 Port 
* Under 7 Pounds* 
‚ * Extendable 1 Year Warranty 
ж Upgrade to 40MB RAM, add $200. 
* 3Com 10BASE-T Network Card, add $159. 


PICTURED ABOVE 


53499 


Business Lease: $129/Мо. 
Order Code #800056 


100MHz PENTIUM PROCESSOR 


DELL LATITUDE LM P100SD 


• NEW Multimedia Notebook 

• 11.3" SVGA Dual Scan Color Display 
| * ВМВ RAM/810MB Hard Drive 

• 256KB L2 Cache 


| • Options Bay accepts 6X CD-ROM, 
3.5" Floppy Drive {both included} ог 
Optional 2nd Li-lon Battery 


e PCI Bus with 128-bit Graphics Accelerator 
* integrated 16-bit Stereo Sound 
• Smart Lithium lon Battery 
* Touchpad/IrDA-1 Port 
‚ * Under 7 Pounds" 
© Extendable 1 Year Warranty 
ж Upgrade to 16MB RAM, add $199. 
* Upgrade to a 1.3GB hard drive, add $200. 


$2399 


Business Lease: $89/Mo. 
Order Code #800049 


* NEW Pentium Pro Server 
• 32MB Error Correcting Code (ECC) EDO 

• 256KB Integrated L2 Cache 

• Integrated PCI Ultra/Wide SCSI-3 Controller 


• 2GB Fast/Wide SCSI-2 Hard Drive 
[7200RPM, 8ms] (12G8 Мах} 


® BX SCSI CD-ROM Drive 


e 3Com 30595 10/100 PCI Network Adapter 
• Intel LANDesk Server Manager v2.5 
• B Expansion Slots: 3 PCI, 3 EISA 
• B Drive Bays: 3 External 5.25"/3 internal 3.5" 
• 3 Year Warranty! with 1 Year Next- 
Business-Day, On-site" Service 
* 24x7 Dedicated Server Hardware Tech 
Support 
ж Buy before 9/30/96 and get factory 
installed Windows NT Server 3.51 
at no additional charge. 
ж Upgrade to 64MB ECC EDO memory, 
add $649. 
* Upgrade to a 4GB Fast/Wide SCSI-2 hard 
drive, add $450. 


PICTURED ABOVE 


:3499 


Business Lease: $130/Mo. 
Order Code #250011 


Ш Pentium Pro Chip-based Server 
Pentium Pro Chip-based Mini-Towers 

Ш Pentium Chip-based Mini-Towers 

У Pentium Chip-based Notebooks 


ре. 


800-241-5853 


http://www.dell.com 


Mon-Fri 7am-9pm СТ» Sat 10am-6pm СТ 
Sun 12pm-5pm In Canada; call 800-233-1589 


Keycode #01150 


DELL DIMENSION" XPS P200s • MS" Office Professional with Bookshelf for 
200MHz PENTIUM” PROCESSOR Windows" 95 


х 32MB SDRAM Memory * FREE Norton/Visio Express Software Suite’ 
• 512KB Pipeline Burst Cache e Microsoft" Windows 95/MS Plus! CD/30 Days 


ж NEW 3.2GB Hard Drive [9.5ms] Free Support/ М5 Mouse 
• З Year Limited Warranty! 


- ! • 15TX Trinitron Monitor (13.7" v.i.s.) ЕО құты, Ж 
| x NEW2MB EDO VIRGE 3D Video Card pgrade to а 1715 monitor (15.7 v.Ls.], 
| | | add $199. 
• 8X EIDE CD-ROM Drive 


With Fre е $ oftw are • AWE32 Wave Table Upgrade Card Business Lease: $88/Mb. 


• Altec Lansing ACS-31 Speakers Order Code #500336 
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Besides its formidable 200MHz Pentium processor, Norton AntiVirus. The powerful file management 


this Dell Dimension comes with a powerful package of features of Norton Navigator. The data protection DOLL 


business software** pre-loaded. Not games. Not fluff. апа recovery tools of Norton Utilities. And the many | TO ORDER ORDER 


Designed for Serious Stuff like diagraming tools of Visio Express 4.0. Of course, it also 800-22 E е; 4898 


А) icr | comes with built-in Dell reliability, built-in Dell ! 

222 Mi e Office omes with built-in Dell re -— built-in De "us http://www.dell.com 

E for Windows 95. and our guaranteed next-business-day on-site | 

ШИТТІ 9 ил тг” Mon-Fri 7am-9pm СТ • Sat 10ат-брт CT 
Microsoft? The 32-bit virus service. 50 pick up the phone and order today. It may Sun 12pm-Spm In Canada: call 800-233-1589 


entium 1-22. | ји 
Репиш  windowé95 protection of be the fastest way to get ahead in business yet. Keycode #01148 


